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FIBE-PBOOF DOCKS— THE MOBAL OF A GBEAT 
CALAMITY. 

The tragedy of June 30 has taught us that we may 
no longer associate ideas of absolute security with 
the wharves and piers at which shipping loads and 
unloads in the interim between its various deep sea 
voyages Three costly steamers, four large piers, 
and a pitiful death roll of over three hundred souls 
sent to swift destruction, is a record that may 
well shake our confidence in the safety of the system 
of dock construction now in vogue in the port of New 
York. It would be the blindest folly, and would be- 
token a criminal indifference to the value of human 
life, to ignore the obvious lesson of this disaster, which 
teaches us that wooden docks and pier sheds of the 
kind that were consumed like tinder around the- im- 
prisoned unfortunates have no lawful place among the 
buildings of a great metropolitan city. 

There is a certain sense in which it is fortunate that 
the disaster was as great as it was. Had it been less, 
we might have settled down into the old methods of 
construction, and continued to build piers and sheds 
that are a positive disgrace to the capital city of the 
New World. As it is, the devouring fire did its work so 
completely and with such portentous suggestion of 
what might have happened, had the calamity taken 
place an hour or two earlier, when one of the trans- 
Atlantic ships was just setting out on her voyage, to 
the usual accompaniment of crowded docks and 
crowded decks — that only one result seems possible, 
and this is, that steps will forthwith be taken ab- 
solutely to prohibit for the future the construction of 
wooden piers and pier sheds. 

One of two things will occur, either the horror of 
that Saturday afternoon will pass only too swiftly out 
of the public mind and our wharves will continue to 
invite another holocaust whenever a steamer loads 
and unloads at this port, or we shall accept and put at 
once into practice the imperative lesson that has been 
taii.ght us. 

To be sure. It is out of the question to advocate the 
wholes,ale pulling down bf the existing docks and their 
rebuilding with concrete or masonry. On the' other 
hand, laws should certainly be passed regulating the 
construction of all future docks, and specifying that 
they shall be as secure as the latest methods of fire- 
prooflng can make them. At present there are scores 
of wharves and sheds that are eminently qualified, not 
to retard, but to assist the spread of fire. Standing 
upon piles which allow a free draught of air to pass 
beneath and up through a burning structure — con- 
structed with wooden floors, wooden posts and fram- 
ing, and wooden roof-trusses — with dust lying thick in 
every corner and on every beam and rafter^with floors 
that are frequently oil-soaked and strewn with com- 
bustible fragments worn off from the floors themselves. 
and torn from the goods in transit — these huge tunnel- 
like piers and sheds, reaching, as they do, anywhere 
froin 600 to 800 feet into the river, without a single par- 
tition to stay the sweep of the hot gases and flying 
debris of a fire, seem to possess every element that 
could conduce to just such a prairie-like rush of fire as 
occurred in the recent disaster. 

Of course, the piers are not all equally perilous, 
the new docks occupied by the White Star and Ounard 
Lines on the New York side, and one, at least, of the 
destroyed docks of the North German Lloyd Company, 
were of greatly superior construction to the many 
fire-traps along the water front which only await an 
opportunity to repeat the Hoboken disaster. Never- 
theless, it is a fact that' with the exception of the 
two masonry docks at the Battery; there is not a 
pier in the harbor that can be called strictly 
fireproof. 

W^y is it, we ask, that with all the care and expense 
which have been lavished in producing fireproof build- 
ings on shore, we have practically made no effort to 
apply flreproofiiig to our docks ? The North German 
Lloyd calamity has proved, surely, that the call for 
flreproofing is as urgent, nay, more urgent, for wharves 
and piers, crowded as they are at steamer sailings, than 
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it is in the less densely populated buildings on shore. 
If the cost of masonry construction Is considered to 
be prohibitive, it is surely not too much to ask that all 
timber used shall be thoroughly fireproofed ; and, in- 
deed, in view of the comparatively small difference 
in cost between a timber and a steel pier-shed, it 
would be no great hardship to insist that all future 
sheds shall be steel-framed, and sheathed with corru- 
gated iron. 

Another important lesson of the fire is the necessity 
of organizing a separate river fire department, whose 
plant, organization and training shall be specially 
qualified to cope with fires of this kind. Without in 
any way detracting from the excellent work done by 
the fireboats and the various tugs on that fatal after- 
noon, it cannot be denied that a thorougly organized 
floating fire department would have done more in the 
way of saving life and the salvage of ships than was 
accomplished by the well-meant but disorganized 
efforts of the river tugboats. A special department of 
this kind should have a half dozen fireboats for every 
one that the city now possesses. 

A further lesson Is suggested by the fate which over- 
took the unfortunates imprisoned within the steamer 
"Saale," whose lives might have been saved had the 
portholes been a few inches larger. It is true that the 
latest steamships (the ' 'Saale" was built in 1886) have 
larger portholes than were found in this vessel, and 
only a slight increase in diameter would be necessary 
to allow egress from a burning or sinking ship. 
The modern steamship carries a towering mass 
of upper works, the whole of which, because of Its 
open construction, is liable, if ignited in a strong breeze 
to be rajDidly converted into a sea of fire — as actually 
happened in the case of the burned ships. With these 
upper works on fire, escape by hatchways and stairways 
is impossible, and the only means of exit is by the 
portholes, coal-ports and gangways. 

We are aware that sudden disasters are liable to 
provoke a hasty condemnation of existing condi- 
tions and a demand for the most extreme and im- 
possible preventive measures. If any of our readers 
are disposed to consider our suggestions as being of 
this class, we ask them calmly to consider what would 
have been the loss of life had the Hoboken fire started 
say five minutes before a departure of the " Kaiser 
Wllhelm der Grosse," when possibly from two to three 
thousand souls would be crowded on the ship, the 
gangways and the piers ? 
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AN IHFBOVEMENT IN BADIOOBAFHT. 

In a paper lately presented to the Academic des 
Sciences, Dr. T. H. Guilloz describes a series of experi- 
ments which he has recently made which show the re- 
markable diffusion of the X-rays by the surrounding 
objects, and the importance of this action in radiogra- 
phic work. It is, in fact, difiicult to obtain a good 
radiograph of tlie ihicker p6rtioiis of the b'(3^ which 
will' haVe'a good contrast, and the plates thSs obtained 
generally show moW'orlels fog in the development. 
This cannot be explaitied by a pure and simple absorp- 
tion of the rays ;' i^ has been supposed by soine that the 
action was due to the difljision of the rays by the air, 
but this is, in fact, so small as to be entirely negligi- 
ble in practical work, acnd could not produce the 
effect observed. After a niiiliber of experiments Dr. 
Guilloz seems to have established' the fact that this 
action is due to the diffusion of the rays by the sur- 
rounding objects, such as the supports, containing ap- 
paratus, walls of the rodm-'and tissues of the subject, 
and in'souie cases by'the body of the operator. 

The following experiment shows how strongly worked 
is this secondary action or diffusion of tlie rays, The 
vacuum tube emitting the rays is placed above a large 
plate of lead about one meter square and two milli- 
meters thick. The plate has a rectangular opening in 
the center, 4 by 10 centimeters, which allows the rays 
to pass. In order to have a region which is entirely 
shielded from the action of the rays passing through 
the opening, a steel plate. 15 millimeters thick, is placed 
over the lead plate, having one side in line with the 
side of the opening. The region below the steel plate 
is thus entirely protected from the action of the rays 
which proceed directly from the source, this being veri- 
fied by using a fluorescent screen of platinocyanide of 
barium, and it was found that it was impossible to ob- 
tain a silhouette of the hand or other object when 
placed against it. If now an attendant covers with 
his hand the opening through which the rays pass, or 
if the hand is placed in the path of the rays near the 
opening, the silhouette of the hand appears on the 
fluorescent screen. In fact, it is only necessary to place 
an object in the path of the rays, at any point where 
it may be viewed from the screen, to cause an illumi- 
nation of the latter. It seems, therefore, that in 
taking a radiograph of a thick part of the body, sec- 
ondary or reflected rays are produced, not only at the 
surface of the body, but throughout its whole thick- 
ness, and the experimenter shows several radiographic 
plates which he has obtained by an exposure of two 
minutes under the action of the rays diffused by the 
body. 



The negatives were obtained by placing a photo- 
graphic plate in the position previously occupied by the 
fluorescent screen ; the plate was wrapped with black 
paper, and one-half of it covered with tinfoil. An ex- 
posure of two minutes was made, placing before the 
uncovered half of the plate a pocketbook, the fingers, 
etc., this being done after all objects were carefully re- 
moved from the path of the rays. The tinfoil was 
then transferred to the other half of the plate and a 
second exposure made, while an attendant covered the 
opening with his hand. Upon development, the plate 
showed on the first half a scarcely perceptible image, 
this being, no doubt, due to a slight diffusion from 
surrounding objects ; the other half, on the contrary, 
showed a vigorous impression, caused by the rays dif- 
fused from the hand. The experimenter lays stress on 
the fact that in taking a radiograph the operator 
should consider all the surrounding objects as capable 
of diffusing the rays, which strike the plate and produce 
a fog, especially with long^xposure. In the case of 
those parts of the body which have but little thick- 
ness, this action may not be very perceptible, but for 
the trunk of the body, for instance, where a long ex- 
posure is necessary, these secondary rays play an im- 
portant part, and the surrounding objects may give 
off rays which have the same order bf intensity as 
those which have passed through the body. The best 
method of avoiding this action is probably to surround 
the subject by a lead plate which follows the contours 
of the part in question ; a metal diaphragm may be 
used to advantage in front of the tube. 



CUBIOUS CHEMICAL COMFOUND. 
M. Maurice Francois has succeeded in producing a 
compound which has been hitherto looked upon as 
somewhat hypothetical, namely, the iodide of dimer- 
curammoniuiu. He has recently undertaken a series 
of experiments in which he forms this body in the 
amorphous and also in the crystalline form. The only 
previous work in connection with this body is that car- 
ried on by Weyl, who claims to have obtained the 
anhydrous fodide by treating, under pressure, mercuric 
iodide by liquefied ammonia ; he considered it a very 
unstable body, and, in fact, scarcely to be perceived in 
the reaction. This body has been considered as taking 
the hydrated form, and its formula has been given as 
HgiNI, HiO, or else, by considering that the oxygen 
enters into its constitution, the formula is written : 

HOHgX 

Hg=N-I 
H / 

in which H O Hg is considered as a monatomic group. 
The experimenter states in a communication made to 
the Academic des Sciences, that his observation of the 
body leads him to conclude that it is always anhydrous 
and that it corresponds to the formula HgsNI. As he 
produces it, it appears to be a very stable body, taking 
the amorphous or the crystalline form, according to 
the process of preparation. 

Alter some preliminary work, he finds that the amor- 
phous form is best pV^pared 'by the following process : 
30 grammes of mercurid'iddide are carefully mixed in a 
glass mdrtar with 30 e. c. ammonia (D = 923), and the 
soft paste thus formed is transferred to a flask con- 
taining emery. It is left to stand for twenty-four 
hours, and at the end of that time the white mass is 
placed in a mortar and 90 c. c. of a soda solution of 25 
per cent strength is added. It is well mixed and left 
under a bell-jar for five days, the ma.ss being stirred 
from time to time. The clear liquid is then poured 
into a funnel whose heck is stopped with cotton, the 
remainder is added and the whole filtered. The mat- 
ter is then mixed in the mortar with 90 o.c. soda solu- 
tion, and left as before for five days, after which it is 
again filtered. It is treated a third time in the mortar 
by the same quantity of soda solution and then placed 
in a porcelain dish and heated for two hours in a 
water bath kept at the boiling point. It is then washed 
by decantatiOn and dried at 50° C. One thus ohtains 
18 grammes of the iodide of dimercurammonium, which 
gives by analysis nearly the theoretical values corre- 
sponding to the formula HgsNI. 

To produce the crystalline form of iodide, which the 
experimenter now obtains for the first time, its forma- 
tion must be carried on very slowly, in which case the 
crystals are deposited. The experiment is carried out 
as follows : 10 grammes of mercuric iodide are mixed 
in a mortar with 50 c. c. of ammonia and left to stand 
for eight days, it being agitated once or twice a day. 
The liquid is filteried and is mixed in a dry flask with 
two volumes of ammonia. In this case there is pro- 
duced, after 34 to 48 hours, a deposit of small crystals, 
which appear almost black. This deposit increases 
during ten days or more. The crystals are collected 
on a filter, and after drying in air they are washed 
with ether. The weight of crystals given with the 
above proportions is about 0-8 gramme. The iodide 
thus obtained in the crystalline form has a dark purpte 
color when viewed in the mass; the crystals observed 
under the microscope are a dark reddish brown when 
seen by transmitted light. They are very well formed, 
with faces and angles of a remarkable clearness 
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TWENTIETH CEHTVEY ENESGY. 

BY ALTON D. ADAUS. 

Beyond doubt coal exerts the widest and most im- 
portant influence on humanity. Coal constructs and 
drives the steamship, locomotive and electric car, 
lights the gas flame and the electric lamp, turns the 
wheels of industry, and makes habitable the factory, 
the office and the home. It brings to us a great store 
of energy from the sunshine of former ages. Un- 
fortunately, our methods of using this product of 
Nature's laboratory are so wasteful that the greater 
part of the stored energy escapes without performing 
any useful work. The supply of coal is limited, liow 
limited we do not know ; but a just regard for people 
yet CO be, bids us use with reasonable care this sub- 
stance, for which science has thus far discovered no 
substitute. 

The losses that occur in the application of the energy 
of coal to our purposes, result partly from a direct 
escape of heat during the process of combustion, but 
often to a greater degree when the heat is clianged to 
motion, electricity, orlight. In house stoves, furnaces, 
hot water and steam heaters it is variously estimated 
that from one-half to three-fourths of the energy of 
the coal burned escapes with the flue gases. The 
steam boilers of large power plants are more efficient 
than domestic heating devices; and tlie chimneys of 
such plants usually receive from one fifth to one-third 
of the energy of the coal put into their furnaces. In 
the very general use of steam for the production of me- 
clianical motion, much energy is lost. The steam con- 
tains from one-half to three-fourths of the heat de- 
veloped by the combustion of the coal used ; but the 
steam engine is able to deliver as mechanical power 
only from five to fifteen hundredths of the coal's 
energy. The generation of electricity on a commercial 
scale is at present entirely dependent on mechanical 
power, and the dynamo is a very efficient machine, de- 
livering usually in the form of electric current as much 
as nine-tenths of the energy supplied to it. Unfortu- 
nately, however, the steam engine has been the only 
prime mover available for the general operation of 
dynamos, and the electricity delivered has been seldom 
more than one-tenth of the energy of the coal burned. 

The production of gas from coal is a process of rather 
low efficiency. What is known as coal-gas contains 
about one-fourth of the heating power of the coal from 
which it is generated ; but along with the gas, coke is 
produced to the amount of five or six-tenths of the 
coal's total heating capacity. Where the coke can be 
used or sold to advantage, therefore, the gas and coke 
together are a fairly efficient product. Nowadays 
water-gas is largely displacing coal-gas, because its 
production is cheaper. This water-gas has from five 
to six-tenths of the energy in the coal consumed for its 
output; but there is no coke remainingto raise the total 
efficiency. Coal-gas is suitable for either light, heat or 
power production, without additions of other sub- 
stances, but water-gas is available for heat and power 
only when treated with heavy mineral oils. 

The gas engine, whose development has now reached 
a stage that renders it of great importance as a prime 
Kover, shows a marked improvement over the steam- 
engine in the matter of efficiency. For example, the 
best steam-engines deliver in mechanical work only 
about fourteen-hundredths of the heat energy in the 
steam entering them, while fair gas-engines convert 
into motion two-tenths of the heat energy of the gas 
they consume. This higher efficiency of the gas-engine 
is more than offset, for plants of fairly large size, not 
only by the difference in contained energy between 
coal and the coal gas or water gas it produces, but es- 
pecially by the prices at which these gases are com- 
monly sold. At one dollar per thousand feet, coal 
or Water gas costs as much for power production as 
would coal at fourteen dollars per ton in a good steam 
plant. In small steam-power plants the consumption 
of coal is relatively very large, and this, together with 
the small amount of labor necessary for the care of a 
gas-engine, gives the latter a place where only a little 
power is wanted, in spite of the high price of fuel in 
the gaseous form. 

For general heating purposes, coal and water gas 
make a poorer showing than coal. At one dollar per 
thousand feet, the cost for a given quantity of contained 
heat is about equal to that of good coal at forty dollars 
per ton. As more than one-half of the heat energy of 
coaj usually escapes up the chimney, in house heating, 
and as there is a smaller loss of heat in this way when 
gas is the fuel, the probable cost of general gas heat is 
that of coal at from thirty to twenty dollars per ton, 
when gas costs one dollar per thousand feet. For 
many special purposes, where a small amount of 
heat is wanted during a short time, gas is, no doubt, 
the cheaper fuel, because it can maintain a very small 
fire, which can be started or extinguished immediately. 

For a given illumination, the amounts of energy 
consumed at the lamp differ greatly between gas and 
electric service. The ordinary gas flame consumes 
about sixteen times as much energy to produce the 
same amount of light as does an incandescent electric 
lamp, and about sixty times as much as produces an 
eq.ual iUumiaatiou in the electric arc. In spite of the 



low efficiency of the gas-engine, when coupled to a 

dynamo, the gas used to drive it for the production of 
electricity yields three times as much light in incan- 
descent lamps and about eleven times as much in are 
lamps as would the same amount of gas give off if 
burned directly at gas jets. The electric heater is one 
of the very few devices for the transformation of 
energy that have a perfect efficiency, in that it sends 
out as heat the equivalent of all the electricity con- 
sumed by it. Notwithstanding this perfect efficiency, 
it can never play an important part in general heat- 
ing, so long as the production of electricity depends 
upon heat-driven prime movers of low efficiency. But 
little more than one-tenth the energy of coal can be 
delivered to the electric heater, while coal-gas brings 
one-quarter and water-gas about one-half to the gas 
stove. While the gas-heater is not as efficient, consider- 
ing the losses by imperfect combustion and escape of 
heat through the chimney, as the electric type, it still 
renders useful a much larger part of the heat-energy 
of coal. All of the conditions and operations that 
require heat, mechanical energy, electricity and light 
thus rest on coal for their production. Heat-energy 
from coal is more economically applied to power pro- 
duction, and in many cases to heating purposes, 
through the medium of gas, but coal, and water gas 
contain so small a part of the energy in coal, and are 
sold at such prices that their advantages over steam 
at the engine, or over coal at the heater, are largely 
vitiated. Electricity shows great economy over gas for 
illumination; it is much cheaper for a given amount 
of light to use gas in the gas-engine to drive a dynamo 
and thus supply electric lamps. 

A gas produced at a moderate cost, and charged 
with nearly all the heat-energy from its coal, would 
materially reduce the coal consumption and cost of 
heating, power production, and electric lighting. In- 
vestigations looking to the cheap production of such a 
gas have for some years been in progress, and at recent 
dates the desired results have been obtained in both 
Europe and America. This comparatively new pro- 
duct, known as " producer" or fuel-gas, contains fully 
eight-tenths of the heat energy of the coal from which 
it is made, and, moreover, this coal may be of the 
cheapest grade. This producer gas can be economi- 
cally made in even small amounts, such as might be re- 
quired for a private power or heating plant. It is also 
adapted for distribution on an extensive scale. The 
expense of the plant for the production of fuel-gas is 
moderate, being about the same for a small equipment 
as that of a first-class steam-boiler plant of equivalent 
power capacity. As the gas-producer shows an effi- 
ciency that is rarely reached in actual practice by the 
steam-boiler, and as the gas-engine requires only about 
two-thirds of the heat-energy in gas that the steam-en- 
gine does of steam for a given amount of mechanical 
work, a power plant or factory can save at least one- 
third of the coal necessary in a steam-plant by the use 
of a producer and gas-engine. Moreover, the gas- 
plant is at a decided advantage as to its ability to be- 
gin power production at the maximum rate or stop en- 
tirely, on a minute's notice, which cannot be done 
with the steam boiler and engine. In plants for the 
supply of electric energy to the public, for which the 
fuel consumed is a very important item, the properties 
of the gas producer and engine make them of especial 
value, and their use in electric stations should reduce 
the price for electric current. In large, private heat- 
ing-plants, the gas-producer effects a saving over the 
ordinary steam or hot water equipment, though the 
gain is not so marked as where power is required. 
When used in a large plant for general heating, the 
producer-gas will be burned in a suitable steam or hot- 
water heater, and the saving will result largely from 
the cheap grade of coal used. The low heating power 
of coal and water gases, compared with the energy of 
their coals, the expensive plants necessary for the pro- 
duction of these gases, and their preparation for pur- 
poses of illumination, have all tended to make their 
general use for heating purposes impracticable. Pro- 
ducer or fuel gas, containing fonr-flfths of the energy 
from the cheapest grades of coal, instead of only one- 
quarter to one-half of the heating power from the 
more expensive grades, as do the illuminating gases, is 
available for the general supply of heat in towns and 
cities, at a rate comparing favorably with coal. 

One ton of anthracite buckwheat coal in the gas 
producer yields on the average from 160,000 to 170,000 
cubic feet of gas, which contains fully eight-tenths of 
the heating power of the coal. The total cost of 
manufacture for this gas on a large scale is certainly 
not more than three cents per thousand feet ; doubling 
this amount to cover distribution, charges and profit 
would give the fuel-gas a selling price of six cents per 
thousand feet. Fuel-gas has about one-fifth of the 
heating energy per cubic foot that is contained by the 
coal and water gases, and at six cents per thousand 
cubic feet would be equivalant in cost of heating ca- 
pacity to either of these gases at thirty cents per thou- 
sand feet or to coal at about twelve dollars per ton. 
Gas in house-heaters will p-ive from two to three times 
as much of its contain<'d lieat-onergy in useful effect as 
coal commonly gives and would really equal coal at from 
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four to six dollars per ton at the rate mentioned. The 
great economy of fuel to be effected by the reduction 
of coal to gas before its general use for heat and power, 
and the substitution of glow lamps for the open flame, 
seem certain to make gas and electricity the forms 
of energy which will prevail in the twentieth century. 



FABIS EXPOSITION NOTES. 

Contracts for the dismantling and razing of the Pari.s 
Exposition buildings have been signed, and the job 
has been given to a Chicago firm which tore down the 
buildings after the Columbian Exposition, and also 
those at the Omaha Exposition. The contract for the 
work was signed the day the Paris Exposition opened. 
Lumber is very dear in France, and there will be 75,- 
000,000 feet available after the close of the Exposition. 

An interesting collection of weapons is to be seen in 
the building devoted to forestry and chase. A number 
of cases contain weapons sent by the Czar and those 
which belonged to Prince Eugene, lent by the Duke of 
Leuchtenberg. A gun which belonged to the Czar 
Paul I. is to be seen, and the sword which Napoleon 
wore at Tilsit, and which he presented to the Emperor 
Alexander. A number of pistols of different kinds and 
fowling pieces which belonged to the Princess Eliza- 
beth, also a pistol belonging to Henri III. of France, are 
shown. The Imperial Treasury of Moscow has loaned 
a sword which was given by the City of Paris in 1814 
to General Osten-Sacken, who was governor at 
that time. Prince Lwoff has loaned a sword which 
was worn by the Emperor Napoleon, bearing the date 
1806 ; it is richly ornamented. The arms of the Prince 
Eugene de Beauhamais are shown, among which is a 
sword worn while Viceroy of Italy and another worn 
as Prince of France. The cross-bow which belonged 
to the Queen Marie de Leczinska has a barrel in steel, 
damascened and inlaid with gold. Among other ob- 
jects are a single-barreled gun of the time of Louis 
XV., and a number of gems and pistols of the eighteenth 
century, besides a collection of sabers and swords dat- 
ing from 1791 to the present time. 

The number of entries to the Exposition has been 
steadily increasing ever since the official opening, but 
at no time has the crowd of visitors been so large as 
that of Sunday, May 27, when a total of 406,196 persons 
passed through the entry gates, 53,131 of these being 
non-paying ; at 10 o'clock in the morning the circula- 
tion in certain places had become difficult, and in the 
afternoon the crowd was greatly increased in the 
Champ de Mars, the Rue des Nations and the luvalides. 
The spectacle, when viewed from the height of the Tro- 
cad^ro Palace, is interesting and novel ; the weather 
was fine, and it is evident that the Exposition is begin- 
ning to attract a large part of the public. At certain 
times the crowds at the entrance gates were such that 
special measures had to be taken to avoid accident ; a 
number of police agents were stationed at each passage- 
way to regulate the traffic. The moving sidewalk was 
at times completely filled, and the stream of persons 
passing at a high elevation is one of the interesting 
sights of the exposition. The electric railway also car- 
ried a great number of passengers and is of great con- 
venience in passing from one section of the grounds to 
another as but short time is employed to make the 
circuit. The palaces and pavilions have never before 
received such a number of visitors ; the various build- 
ings of the Exposition are practically completed, and 
many of the national pavilions are already open to the 
public. In the main buildings of the Champ de Mars, 
a great number of the exhibits have been completed, 
and the others are making rapid progress. 

The Army and Navy Building, which is situated on 
the banks of the Seine, contains a number of in- 
teresting exhibits. Among the principal exhibits 
may be mentioned a collection of Hotchkiss rapid- 
firing guns of different types, with a number of pro- 
jectiles. The Mangin Company show a number of 
arc projectors for marine use ; and the Clamond Steel 
Works has a collection of field cannon and ammunition 
wagons. An interesting exhibit is that of a number of 
stuffed horses and mules attached to ammunition 
wagons, showing the system used in the French army. 
The Dubos Company has a new system of diving suits 
and appliances. A number of fine models of French 
boats are to be seen here ; these are exhibited by the 
different dock and naval construction companies. 
Some of them have been furnished by the Soci6t6 des 
Chantiers de la Gironde, who show a model of the 
"Kleber" and the method of boat-construction ; the 
firm of August Normand, of Havre, have a series of 
models of cruisers, among which may be mentioned 
the "Azuma," built for the Japanese government, 
and the "Massena" and "Guichen," of the French 
navy. A number of automobiles for military use have 
been already installed. Among these is a heavy trans- 
portation wagon of the Scotte system, having a steam 
engine mounted in the forward part, the rear being 
arranged to carry freight ; another large freight wagon 
is that constructed by the De Dion Company, using the 
gasoline system. A number of light automobiles are 
to be seen ; one of these is for the officer's use, and 
another for the military postal service. 
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A NOVEL NAIL FOBHINO HACHINI!. 

An ingenious apparatus for rolling nails from a con- 
tinuous length of stock has been devised by Mr. Sextus 
L. Reed, P. O. Box 31, Gallatin, Tenn., which appara- 
tus is designed especially to produce a triangular nail, 
although other forms can also be made. The features 
of novelty in the invention are to be found in the 
means tor cutting the stock into lengths and for form- 
ing the points and heads. Fig. 1 is a general perspec- 
tive view of the machine; Fig. 3 is a sectional eleva- 
tion ; and Fig. 3 is a section showing the cutting 
devices. 

The machine includes in its construction a substan- 
tial frame on which is mounted a driving-shaft, actu- 
ated at one end by a pulley, and provided at the other 
end with a, pinion, engaging a spur-gear, rigidly secured 
to a hollow shaft formed in two sections. Two addi- 
tional hollow shafts are also employed, each of which 
is likewise formed in two sections. The three hollow 
shafts are triangularly arranged and carry dies, each 
comprising two circular side sections rigidly secured 
to the sections of the corresponding hollow shaft. 
Bolted between the side sections is an intermediate or 
face section of hardened steel, serving to roll the stock 
in conjunction with the intermediate or face sections 
of the other hollow shafts. Upon the side sections, it 
will be observed, are gear-teeth, meshing with those 
of a mating die and transmitting the motion received 
from the driving shaft first mentioned. The inter- 
mediate sections are formed with radial recesses 
which receive beveled, spring-controlled punches. 
The butt of each punch carries a roller which, 
as the die turns, travels over a stationary shaft pro- 
vided with .a cam and contamed within the hollow 
shaft of the die. As the die rotates, it is evident that 
the punches will be periodically projected to cut the 
stock, and automatically returned by their springs. 
The side sections of the dies, at the outer ends of the 
radial recesses, are formed with transverse openings 
into which the stock is pressed to form the triangular 
head of the nail, the beveled ends of the punches 
serving to produce the points. Any desired number of 
punches may be used; but in the machine illustrated, 
four punches are provided for each die, so that four 
nails are formed at each revolution. The dies are so 
arranged that, in turning, they cause the punches to 
register with one another. The cams are so disposed 
that three meeting punches (Fig. 2) are thrown out and 
made to sever the stock to form a nail. The meeting 
bevel ends of the punches produce the point of the 
nail. At the same time the stock is pressed into the 
transverse openings of the side sections to form the 
head. Each of these operations, of course, is performed 
on a dififerent section of the stock, the nail having its 
point formed by one set of punches and its head in the 
set of punches immediately following. By changing 



ELECTBOENOBAVINO. 
It is only within recent years that mechanical pro- 
cesses have been devised which have very considerably 
simplified the work of producing engravings. And of all 
mechanical means of making plates, that of embossing 
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Fig 1.— DIAGBAU OF BATTEBT AND FLASTEB CAST. 
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BEED'S NAIL-FOBMINO MACHINE. 



the form of the face or intermediate sections of the 
dies, nails of any desired shape can be made. 



We have already referred to the restoration of the 
Crystal Palace. The first portion of the work has 
been done, that is, the re-roofing. The transept which 
has been completed is 384 feet, long, has semi-circular 
spans of 120 feet and the height from the floor to the 
central point is 170 feet. The original form of the roof, 
that is, of the ridges and furrows, designed to resist 
the attacks of hail storms, has been preserved. 



Fig. 2.— ATTTOUATIC MACHINE FOB CLEANING THE 
PLATE. 

or stamping is the most important. But in order to 
produce a steel plate by the process of embossing, a 
die is necessary which must be laboriously cut by hand. 
Casting and electroplating have been resorted to, in 
order to reduce hand-labor ; but the results have been 
so exceedingly poor, that the art of a skilled craftsman 
has ever been required to engrave the wrought or rolled 
steel dies. With the object of accomplishing results 
which could not be attained by casting or electroplat- 
ing and of performing mechanically much of the work 
which has hitherto been done only by hand, Herr 
Josef Rieder, a German inventor, has devised a process 
which he terms " electroengraving." 

In electroengraving an electrochemical etch- 
ing agent is employed. If two steel plates be 
plunged in a solution of ammonium chloride, 
and the one plate connected with the positive 
pole, the other plate with the negative pole of 
a source of electricity, iron will be eaten from 
the positive plate, and will form a solution of 
iron chloride, from which iron is again precipi- 
tated upon the negative plate. If parts of the 
positive plate be covered with shellac, only the 
unprotected portions will be eaten away, and 
thus a pattern will be produced. This process 
of etching has long been known and has been 
applied in the arts. But it has been applied 
only to plane surfaces, and not to such plastic 
forms as reliefs. In electroengraving, on the 
other hand, the plate is not covered ; but, 
nevertheless, means are employed for bringing 
the solution into contact only with the desired 
portions of the plate. 

The most approved form of apparatus at pres- 
ent in use consists of a glass vessel, g, provided 
with a cover having a central aperture flanged 
to hold a rubber cup, the bottom of which is 
perforated. Within the rubber cup a plaster 
of paris form is held, upon which the design 
to be reproduced has been cast. Upon the 
upper or modeled surface of the form a steel 
plate. A, rests, which snugly fits the aperture 
in the cover of the vessel, so that it cannot be 
laterally displaced. The vessel, g, contains a 
solution of ammonium chloride in which is 
plunged a steel plate, K, connected with the 
negative pole of a source of electricity and con- 
stituting the cathode. The steel plate, A, is 
connected with the positive pole and constitutes the 
anode. The ammonium chloride is absorbed by the 
plaster form, H, so that the steel plate. A, is practically 
in contact with the solution, rt^hen the circuit is com- 
pleted, chlorine is released at the. anode, which, com- 
bining with the iron, forms a solution of iron chloride. 
The anode is gradually eaten away, so that new points 
of the metal come into contact with the plaster cast. 
The process iscompleted when all parts of the anode 
have been acted upon by the plaster cast. With this 
apparatus the inventor found it necessary to remove 



the steel-plate, A, at intervals of 20 seconds, to clean it 
with gum water and to brush fresh ammonium chlo- 
ride upon the relief surface of the plaster cast. 

The inventor attained good results with this appa- 
ratus. But evidently the constant cleaning by hand 
was a process too laborious for the practical utilization 
of the inventon. A machine was, therefore, devised, the 
function of which was to accomplish automatically 
what was formerly effected by hand. 

After various improvements and modifications this 
machine finally took the form shown in the second of 
our illustrations. The plaster casts (several are em- 
ployed in the practical application of the invention) 
are held by means of two screws upon a vertically mova- 
ble table, which receives its motion from an eccentric. 
Above this metallic table is an adjustable holder in 
which the plate to be etched is mounted. Behind the 
table is a carriage with a rotary brush, which is also 
driven by eccentrics, and which is adapted to passbe- 
tween the plaster cast and the plate, in order to 
remove the refuse from the eaten steel. Water is sup- 
plied to the brush by a perforated pipe. Above the 
cast a sponge roller is mounted which distributes fresh 
solution over the relief surface. 

The plaster cast is brought into contact with the 
plate by means of the movable table, for a period of 
15 seconds, then returns, and permits the cleansing ap- 
paratus to operate. When the cleaning carriage has 
returned to its normal position, the table again brings 
the cast into engagement with the plate, these opera- 
tions being repeated until the plate is completely 
etched. It is particularly important that the cast be 
brought into contact with the plate as gently as pos- 
sible ; nevertheless, it is impossible to protect the cast 
when but a single point touches the plate. To pre- 
serve the cast the inventor employs a safety device 
which relieves the single point of the pressure so 
far as possible. The machine is provided with an 
arrangement for casting plaster forms to take the place 
of those which have been worn away. 

A current of 12 to 15 volts pressure is used. The cur- 
rent strength is automatically regulated to conform 
with the area of the contacting surfaces, and for plates 
200 X 300 mm. (8 X 12 inches) can attain a maximum of 
50 amperes. 

^ i # *■ ^ ■ -■ ■ - 



AN ATTTOUATIC COUPLING FOB AIB-BBAKXS. 

The illustrations presented herewith, picture a coup- 
ling invented by Thomas H. Patching, of Strathfleld, 
and Robert H, Finch, of Burwood,New South Wales, 
whereby the air-brakes of a train can be connected and 
disconnected automatically. 

The device comprises a right and left part. The left 
part. A, consists of a round tube, B, passing through 
the sole-plate ot the car, and supported by a bracket 
in which it moves freely. The tube, B, furthermore 
passes through a collar attached to the sole-plate, 
and is surrounded by a strong coiled' spring, which 
serves to keep the left part pressed forward into posi- 
tion, and permits backward and forward play of the 
cars. 

The right portion comprises a square metal bar, M, 
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SELF ACTING COUPLING FOB AIB-BBAKES, 

passing through the sole-plate of the car and provided 
with supports and springs similar to those of the left 
portion. The right portion is provided with a funnel- 
shaped orifice and an air-pipe (Fig. 1). 

As shown in Fig. 2, the tube, B, carries a hollow 
cylinder ending in a nozzel. On the cylinder are two 
gripping lugs, U, one of which is shown in Fig. 3 and 
both in Fig. 4, and two longitudinal guide pieces. 
On either side of the cylinder a pin, B, projects. 
Within the right part are two cylinders of unequal 
diameter, thus forming a shoulder. The larger cylinder 
is provided with two helical openings to engage the 
pins, D. In the smaller of these cylinders slides a spring- 
pressed, hollow piston, B, bavins' an air-pipe connec- 
tion which is designed to engage a left-banded helical 
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opening in the smaller cylinder. Attached to the air- 
pipe connection are two lugs which are adapted to lock 
with the lugs, E, on the left part. 

When two cars are brought together, the left part 
enters the orifice of the right part which is funnel- 
shaped to insure the entry should the cars be un- 
equally laden or located on a curve. The horizontal 
cross-pins, 2>, enter the helical slots provided for them ; 
and at the same time the nozzel at the end of the 
tube, 5, enters the hollow piston, Q. The continued 
pressure of the two cars causes the cross-pins, 2>, to 
travel along their helical slots, causing the left part to 
rotate in one direction, while the forward pressure of 
the left part forces the sliding piston back, carries the 
air- pipe connection previously referred to along its 
left-handed helical opening, so that the piston, G, is 



carried upon piling. The largest of these was a new 
double-deck structure, only recently completed, while 
the others had been more or less renovated, and in one 
case considerably lengthened. Most of them were of 
the standard type of construction, which, unfortu- 
nately, in the light of the recent disaster, is used 
almost exclusively on the water front of New York 
harbor. Piling is driven over the whole area to be 
covered by the piers and capped with 12 by 12 tim- 
bers, upon which are laid the joists and wooden floor- 
ing. The sheds on the majority of the older piers are 
built with wooden posts and roof trusses, and are wood 
sheathed. 

At the time of the outbreak of the fire, which, accord- 
ing to eye-witnesses, started about five minutes to four 
on the afternoon of June 30, the situation at these 
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the eastward record to Southampton of five days 
seventeen hours and eight minutes, and a westward 
record of five days twenty hours and ten minutes. 
She is 648 feet in length, 66 feet in beam, and has a 
displacement of 20,000 tons. With a horse power of 
27,000, she has a record speed across the Atlantic of 
over 22J^ knots an hour. 

The next pier to the south. Number 2, was accommo- 
dating the steamer, " Saale" of 5,267 tons register, one 
of the older vessels of the Company, which was con- 
structed in 1886 at Glasgow. She is 455 feet in length 
and 48 feet in beam, and was known as one of the 
popular vessels of the line. Only a few hours before the 
disaster the steamer " AUer" had sailed from her birth 
between piers Nos. 2 and 3. At pier No. 3 there were 
several lighters and barges. It should be mentioned 
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caused to rotate in an opposite direction. These two 
opposite rotary movements force the lugs, E, under the 
grips on the air-pipe connection, thus forming a tight 
joint. The mere acts of separating the cars, causes the 
movable parts to rotate in the reverse direction to un- 
couple the pipes. 



THE BUBNIN6 OF THE NOBTH GEBHAN LLOTD 
STEAMSHIPS AND DOCKS, HOBOKEN, N. J. 

The record of disasters from fire in New York con- 
tains nothing more terrible than the conflagration 
which occurred on the afternoon of Saturday, June 30, 
by which between three hundred and four hundred 
lives were lost, many of them amid circumstances of 
unspeakable horror, while three of the largest steam- 
ships, of the North German Lloyd Company, and the 
four piers which constitute the landing facilities of the 
company at this port, were destroyed. 

The docks of this great company, which together 
with those of its rival, the Hamburg-American line, 
are located on the New Jersey shore of the North 
River, at Hoboken, consisted of four large piers 



docks was as follows : To the north was the new pier, 
about 800 feet in length, recently completed by the 
company, and generally known as the Thingvalla 
pier. On the south side of it was lying the steamship 
"Main," a new vessel of 6,398 tons, recently constructed 
by Blohm & Voss, of Hamburg, which came to New 
York on her maiden trip only last April, and on this 
fatal afternoon was loading for her second return voy- 
age across the Atlantic. She had accommodations for 
800 cabin and 800 steerage passengers, and was in every 
respect a first-class ship. Next to the steamship 
"Main'' was pier number 1, with the steamer 
" Bremen " lying to the north of it, and the celebrated 
"Kaiser Wilhelm der Grosse" moored on its south 
side. The " Bremen," built in 1896 by Schichau in 
Germany, was one of four huge vessels constructed 
to carry a large quantity of cargo and a considerable 
number of passengers. She was 500 feet in length, 60 
feet in beam, and had a register of 10,000 tons, and a 
speed of 15 knots. The "Kaiser Wilhelm der Grosse" 
is to-day the fastest of the great ocean liners, and one 
of the most popular passenger vessels afloat. She holds 



that all of these steamers had coal barges and canal 
boats alongside, from which tliey were taking coal and 
cargo, in preparation for the return trip across the 
ocean. 

It seems that on the fatal afternoon there was lying in 
the middle of pier No. 3 a large quantity of cotton bales, 
and it is said that not far from this were over a hundred 
barrels of whiskey. It is generally agreed that the fire 
originated in the cotton, and it is supposed that the 
extraordinary rapidity with which it spread was due 
to the explosion of the whiskey and the scattering of 
the inflammable contents over the cotton. Be this as 
it may, it is certain that the fire swept through the 
whole length of the pier with extraordinary rapidity. 
It is stated by a captain of a tugboat, that althougn 
he was only a quarter of a mile from the pier when 
the smoke first appeared and made all haste across the 
river, the structure was wrapped in fire from end to 
end by the time he reached it. The spread of the fire 
was greatly accelerated by a strong westerly wind, 
and it is stated by eye-witnesses that within nine min- 
utes from the time the first blaze was seen, the whole 
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tour piers and the steamships adjoining were ablaze. 
So swiftly did the flames leap from pier to pier, and 
to the adjoining ships, that within a few minutes the 
" Main." " Bremen," " Saale," and even the great 
" Kaiser Wilhelm der Grosse " were afire. On account 
of her extreme value, the efforts of the tugboats that 
rushed to give asfaistance were directed principally to 
saving the " Kaiser Wilhelm der Grosse," and, although 
she was dragged out into the midstream with her upper 
works ablaze, the fire was got under control before 
very serious damage was done. Not so, however, with 
the other vessels. Although the moorings had been 
immediately cast adrift by the crew when the fire 
started, tlie concentration of effort on the "Kaiser 
Wilhelm der Grosse" and the efforts of the tugs to 
save the people who had leaped from the burning piers 
into the water, resulted in these three vessels being left 
to the mercy of the fire, until, under the action of the 
tide, two of them, the "Bremen" and the "Saale," 
drifted out, blazing from stem to stern, into the 
Hudson River. The "'Main" was burned at her 
dock. 

While the loss of property was enormous, the mag- 
nitude of the disaster is to be measured by the awful 
loss of life and the aggravated horrors that attended 
it. Scattered over the ships, the piers, and the lighters 
were the crews and longshoremen, busy at the work of 
loading ; and the spread of the fire was so sudden that 
escape from the piers to the shore was impossible. As 
a consequence, the majority of those who were cut off 
from escape b}' land leaped into the water, many of them 
being drowned before they could be picked up ; but 
even this relatively merciful form of death was denied to 
many unfortunates who were working in the holds and 
lower decks of the vessels, and only discovered what 
was going on when they found their escape through the 
hatches cut off. by a sea of fire which was raging in the 
upper works. Many of these were doubtless suffo- 
cated by smoke or burned as the vessels sank under 
the streamsof water which were being poured into them 
from the fireboats and tugs. A feature which rendered 
the disaster particularly horrible was the fact that 
many of the imprisoned people could have been rescued 
had the portholes of the "Saale" been a few inches 
larger than they were. As it was, many victims died 
before the eyes and within actual touch of would-be 
rescuers, who were quite powerless to help them. 

Within a couple of hours the whole four docks of the 
North German Lloyd Company and their warehouses 
were completely destroyed, and three of the passenger 
steamers were so far burned that it is as yet question- 
able, in the case of some of them, whether they will be 
worth refitting. The total loss of the company, includ- 
ing cargoes, is estimated by the general agent of the 
line to be about $5,000,000, while the present indica- 
tions are that between three and four hundred souls 
perished. Of our illustrations, one shows the " Saale" 
when the fire was at its height. It was taken shortly 
after the vessel had drifted out from her pier into 
the river. The other photograph shows the present ap- 
pearance of the water front, which was formerly occu- 
pied by the piers and the sheds of the company. 



Geology and Geography at the Forty-ninth ITIeeting 
of the American Association for the Advancement 
of Science. 

BY E. O. HOVBT. 

According to the plan always followed at the annual 
conventions of the American Association for the Ad- 
vancement of Science, practically the whole of the 
first day's session of Section E, that of geology and 
geography, was given up to the summer meeting of the 
Geological Society of America. The number of papers 
presented to the two bodies was unusually small this 
year, only ten being read before the Geological Society 
and seventeen before Section E, aside from the vice- 
presidential address of Prof. Kemp, an abstract of 
which has already been given in the Scientific 
American Supplement. The attendance of active 
geologists at these summer meetings was rather small, 
on account of so many of them being engaged in field 
work, but it was representative, geographically, includ- 
ing as it did men from many of the States from Maine 
to California, and from Canada. 

The meeting of the Geological Society of America 
was called to order in the geological lecture room of 
Columbia University, Tuesday, June 26, with the pres- 
ident. Dr. G. M. Dawson, director of the geological sur- 
vey of Canada, in the chair. The secretary announced 
the election to fellowship of L. C. Glenn, of the North 
Carolina survey, T. L. Watson, of the Georgia survey, 
and Stewart Weller, of Chicago University. The secre- 
tary further stated that the next winter meeting of the 
society would be held in Albany, N. T., and then the 
society proceeded to the hearing of the papers. 

The first pn its programme was by H. W. Turner, of 
the United States Geological Survey, and was entitled, 
"The Geology of the Silver Peak District, Nevada." This 
district lies in Esmeraldt County, in the western edge of 
the Great Basin, and is characterized by isolated ridges 
and wide valleys. The lower portion of the valleys are 
playas or dry lake beds. The playas are often covered 
with ineru«tatioaa of salt aud taaeb of tba otiaeral ii 
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sufficiently pure to be used for domestic purposes with- 
out refining it. Some of the playas, however, like the 
Columbus playa and one in Fish Lake Valley, are rich 
in borax salt. The oldest rocks, except some gneisses of 
doubtful age, are Lower Cambrian. The middle Cam- 
brian and the Ordovician strata are also represented, 
but then there is a great break to the tertiary beds. 
Volcanic activity began in Paleozoic time, and, after a 
long interval of rest, was renewed in Tertiary times, 
when a lake covered a large part of the district and de- 
posited several thousand feet of strata. Ttie chief 
economic interest in the region centers in the gold and 
silver veins in Mineral Ridge, an east spur of the Silver 
Peak Range. These veins occur usually at the contact of 
the granite and gneiss with the overlying Cambrian 
rocks and are of two kinds, quartz veins containing, 
for the most part, pyrite and free gold with a little sil- 
ver, and quartz veins, which contain lead sulphides and 
silver, with a comparatively small amount of gold. 

Erasmus Haworth, of Kansas University, presented 
a paper on "Native Copper from Garfield County" 
(Oklahoma). The native copper occurs in thin leaves 
in the " Red Beds," at a depth of about 33 feet from 
the surface of the ground. They seem to be confined 
to a stratum of red clayey shale six inches thick, and 
lie therein at all angles to the bedding, approaching 
parallelism thereto near the middle of the bed. They 
occupy Assures due to the drying of the beds, and are, 
therefore, of later date than the deposition of the beds 
themselves. The beds are utterly destitute of fossil 
remains, so that the reduction of the metal can hardly 
be ascribed to the action of organic matter. Further- 
more, the rock is entirely unaltered, and the nearest 
igneous masses are at least one hundred miles distant. 
The author refers the native copper, therefore, to a 
possible chemical reaction between copper sulphate, 
iron oxide, and calcium carbonate, with traces of free 
sulphuric acid. 

C. H. Hitchcock, of Dartmouth College, in a paper 
on the " Evidences of Interglacial Deposits in the Con- 
necticut Valley," reported that he had found eskers 
and other glacial deposits in such relations to the 
earlier glacial beds near Hanover, N. H., as to convince 
him that there had been at least two advances of the 
great ice sheet over the region. 

A second paper by Prof. Hitchcock described some of 
the volcanic phenomena connected with the eruption 
of Mauna Loa, on the island of Hawaii, in 1899. The 
first indication of activity was seen on the morning of 
July 4. It was the reflection in the sky of the light 
from the molten lava in the great pit 14,000 feet above 
sea level. A day later the first outbreak began with 
an explosion, about 3,000 feet below the summit on the 
eastern side. The melted lava discharged itself in a 
column thought by some to be 500 feet high at first. 
The material falling to the ground around the vent 
gave rise to the formation of a cone. Later a second 
vent discharged a similar flood half a mile from the 
first opening and not far from 10,000 feet above the 
ocean. Both these discharges were clearly visible from 
the Volcano House, near Kilauea, twenty miles away. 
Clotted lava blocks of considerable size and stones were 
freely emitted from these vents, while the lava flow 
followed down the north side of the mountain for 
fifteen miles. In three weeks' time the flow ceased. 
The stream was eighty feet wide and ten feet deep at 
its start, but was a mile wide lower down. The place 
of discharge was just above the upper limit of the 
northeast trade winds, consequently the column of 
steam and dust ascended vertically and spread out 
laterally, like the trunk and foliage of a large tree. 
The fine particles of dust spread in all directions and 
obscured the sky for a thousand miles on every side. 
At Honolulu, 150 miles distant, people could feel the 
impact of the particles on their faces. Old beds of 
ashes on the island indicate previous explosive activity 
at both Mauna Loa and Kilauea. Their decomposition 
has furnished the soil for the forests and now for the 
sugar plantations. The Hawaiian volcanoes were 
active in Tertiary time. On Oahu different sections 
are classified by the amount of erosion effected since 
the basaltic outflows. Mauna Loa shows no marks of 
erosion. It is a gigantic basaltic dome, which has re- 
quired millions of years for its formation, judging 
from the comparatively small quantity of lava dis- 
charged in the present century. 

W. H. Hobbs, of the University of Wisconsin, pre- 
sented and discussed " A Theory of the Origin of Sys- 
tems of nearly Vertical Faults, with Application to the 
Newark Basin of the Pomperaug River (Conn.)." This 
was related to an elaborate paper presented to the 
Society at its meeting last winter. He finds that the 
rocks of the region have been broken into rhombic 
prisms standing on end. The author thinks that the 
numerous faults are due to dislocation along joint 
planes and relief from pressure horizontally applied 
and that the superposed load must have beencompara- 
tively small. 

Rudolf Ruedemann, of the New York State palseon- 
tological survey, delivered a paper on the Hudson 
River beds of the vicinity of. Albany, in which he 
showed that these strata, which have been rather 
Degleeted by geologist! on ticeouat o{ their taueity o( 
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fossils, are not to be regarded as representing one age. 
On the contrary, they contain beds belonging to several 
horizons. The other four papers on the society's pro- 
gramme were read by title. 

One of the papers of most popular interest delivered 
before Section B was that by F. H. Newell, hydro- 
grapher of the United States Geological Survey, upon 
the progress being made in the measurement of streams 
and determination of the water supply of the country. 
He showed that the water resources are being studied 
in a manner comparable with that in which the metals 
and ores are being examined, and official data collected 
concerning the occurrence and value of this important 
natural product. 

On important streams in various parts of the United 
States systematic measurements are being made show- 
ing the variations in discharge from day to day through- 
out several seasons and years ; in this manner the 
quantity and time of occurrence of flood is made known 
and the duration of seasons of drought. By having 
this information engineers and others concerned in the 
development of water power can determine the degree 
of reliability of various streams, and ascertain the 
available power. 

Not only are the surface streams being measured, blit 
examinations are being carried on of the occurrence of 
water underground, especially that reached by deep 
artesian wells. The importance to the public health 
of a water supply from these sources is well known. 
Applications are received from all parts of the United 
States for definite facts concerning the quantity and 
quality of waters occurring in pervious strata far un- 
derground. Throughout much of the United States 
the only mineral of economic value is water. This is 
particularly the case on the High Plains west of the 
Missouri River, where settlement is dependent wholly 
upon the ability to obtain water by the means of 
wells. 

The subject of water storage is also being considered 
by the United States Geological Survey, and reservoir 
sites are being selected and surveyed in various parts 
of the West, particularly in the Rocky Mountain 
region, and in the high Sierras of California. Detailed 
surveys are made and estimates prepared of the cost of 
construction. 

In the State of New York about twenty rivers are 
being measured — these being mainly tributaries to the 
upper Hudson, Mohawk and Black Rivers. Character- 
istic fluctuations of these streams were exhibited by 
means of diagrams. The catchment area tributary to 
various reservoir sites is being surveyed and shown 
upon the contoured maps prepared in cooperation with 
the State engineer and surveyor. 

The information obtained concerning the flow of 
streams and the possibility of regulating the floods by 
means of storage reservoirs has peculiar importance in 
New York State, through the rapid development of 
electrical plants and the probable need of increased 
supply for the Erie Canal. The subject of the influ- 
ence of forests upon the water supply can be thorough- 
ly understood only when definite knowledge is had 
of the behavior of the streams. For this reason rivers 
issuing from the Adirondacks are being carefully 
studied, while the character of the timber on the water- 
shed is being examined by foresters. 

Another paper, the narrative portion of which will 
be read with widespread interest when it appears in 
the Century Magazine, was that by R. T. Hill, of the 
United States Geological Survey, describing the great 
" Chisos Rift" in Texas and the author's dangerous 
and thrilling journey down the wonderful cations of 
the Rio Grande. This stream receives practically no 
tributaries for several hundred miles of its course and 
has carved its way through Cretaceous strata of dif- 
ferent kinds, leaving vertical and even overhanging 
walls, hundreds of feet in height, turning sharp corners 
and giving surprises in the shape of rapids in the most 
bewildering manner. One of the cations has received 
the suggestive name of Murderer's Caiion, on account 
of fatal encounters with Mexicans at its entrance. This 
paper, like many others on the programme, was elabo- 
rately illustrated with stereopticon views. 

Prof. Hitchcock's paper, on the "Ice Age in New 
Zealand," gave the section a brief resume of the obser- 
vations he was able to make a year or more ago. The 
glaciers now existing among the high mountains of the 
Middle Island are theremnantsor descendants of those 
of the great ice age. All were of Alpine character and 
were not continental like those of northern Europe and 
North America. The present glaciers have an average 
length and area at least 10 per cent greater than the 
existing glaciers of Switzerland, but they do not cover 
more than 30 per cent of the area occupied by ice at 
the maximum of the glacial epoch. The Tasman 
glacier is 30 miles long and 2 miles wide. The deposits 
of the glacial epoch in New Zealand are characterized 
by a general absence of ground moraine, eskers and 
drumlins, and there are very few large erratics. The 
lower portions of the subglacial streams spread cobble 
stones over wide areas. The great glacial epoch was in 
Tertiary time, according to the New Zealand geologists, 
who base their determination upon the stage of decom- 
position of the gravel aad the aiitoeiatioa of the glasial 
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deposits with beds known to belong to the Tertiary. 
There are thirteen fjords on the southwestern side of 
tlie Island, the topography is very rough, and the 
scenery is equal or superior to that of the Yoseinite 
region in California. 

John M. Clarke, State paleontologist of New York, 
brought out by means of diagrams and cross-sections 
the lenticular character of the Oriskany sandstone de- 
posits in this State and showed how they filled depres- 
sions in the water-worn, but nearly level, Helderbergian 
rocks beneath. In some of the ceiuent quarries near 
Bufifalo the Oriskany sands ai-e exposed, liliiiig water- 
worn joints in the cement rock. 

In the paper of A. A. Julien, of Coluiubia Uijiversity, 
on the Genesis of the pegmatite in North Cai'ohna, it 
was held that the origin of this rock has not yet been 
satisfactorily explained, and that the difficulty may be 
in part due to variation of conditions in the genesis of 
the aqueo-igneous magma. This is the rock wliich has 
furnished so many rare mineraUs to cabinets all over the 
world and is the source of some of the suhstancps used 
ill the making of mantles for incandescent gas lanjps. 
Tliree hypotheses regarding its origin are in common 
acceptation, viz.: intrusion as dikes, infiltration as 
veins, and segregation. When examined, in view of the 
known characteristics of each of these forms, most of 
the pegmatites of North Carolina do not appear to 
conform to any one. In the author's opinion, they 
should be considered as aggregates of the very schist 
material which incloses them, softened to a plastic con- 
dition by thermal or superheated waters, and afterward 
consolidated with the concretionary structures which 
they now present. The phases of concentration of the 
more basic minerals (mica and feldspar) were discussed 
and note made of the significance of their close asso- 
ciation with smoky quartz. The pegmatites of the 
region seem to mark the initial metastatic changes 
which accompany the birth of granite, rather than, as 
in some other regions, the phenomena which indicate 
the exhaustion of the process. 

W. H. Hobbs, of the University of Wisconsin, de- 
scribed two rivers in western Connecticut in respect to 
the history of their drainage. They both have the 
same name, Still River, though they are only twenty- 
five miles apart. Both flow northward and one empties 
into the Farmington River, while the other empties 
into the Housatonic. Before the glacial epoch they 
flowed southward, but dams of gravel left by the great 
ice sheet changed their course to that which they have 
at present. R. D. Salisbury, of the University of Chi- 
cago, discussed at some length the yellow loam which 
occurs as a surface formation over a large part of New 
Jersey and adjoining States and which he has found 
to cover all strata from the most ancient rocks to the 
latest glacial beds with a thin mantle which is evi- 
dently a still water deposit. Prof. Salisbury holds that 
this is a marine deposit and that it indicates a subsi- 
dence of the region of not less than 240 feet since the 
retreat of the ice sheet and a subsequent elevation of a 
corresponding amount. 

Papers were also read byW. J. McGee, on "The Occur- 
rence of thePensauken (?) Formation in the District of 
Columbia"; by D. S. Martin, on "The Geology of 
Central South Carolina" ; by J. M. Clarke, on "The 
Fauna of the Arenaceous Lower Devonic of Aroos- 
took County, Maine"; by J. P. Smith, on "The 
Principles of Paleontologic Correlation '" ; and by E B. 
Mathews, on "A Simple Modeling machine." 

The officers of the section for the next meeting, 
which takes place at Denver, are : chairman. Prof. C. 
R. Van Hise, and secretary, Prof. R. A. F. Penrose, Jr. 



A TERRIBLE explosiou occurred some days ago upon 
the premises of a large firm of manufacturing chemists 
in Huddersfield (England), when a large quantity of 
lyddite which was in process of manufacture for the 
government blew up with a tremendous report. The 
accident fortunately did not occur in the main portion 
of the factory, but in one of the out-lying buildings, 
and was separated from the main works by a river ; 
otherwise the loss of life would have been appalling. 
The lyddite was undergoing the steam-drying process 
when it suddenly ignited through, it is believed, a spark 
from the chisel of a mechanic. The man lost his pres- 
ence of mind, and instead of smothering out the fire 
with his cap, which he could easily have done, he ran 
away, probably thinking that the substance would ex- 
plode. The explosive burned tiercely, and set fire to the 
building. Presently the roof of thestructure collapstd 
upon the burning mass and compressed the gases. Con- 
sequently in a very few seconds there was a terrific ex- 
plosion. The building was absolutely demolished, 
scarcely one brick being left upon another. Windows 
in the town were broken wholesale by the force of the 
concussion, and the debris hurled for a considerable 
distance in every direction. Fortunately there were few 
injuries to individuals, since all the workpeople had had 
ample time to clear out of the building. Only two 
hours previous to the catastrophe, it is said that 25 tons 
of lyddite had been removed from the very building 
in which the explosion occurred, so that it may be 
truly said that the inhabitants of Huddersfield had a 
VMf nurrsw mokp* (rem daitraetion. 



Science Notes. 

A fisheries exhibition will be held at Salzburg, Aus- 
tria, on September 2. 

The shipping of monazite from Brazil to Europe has 
almost been discontinued, owing to the very low price 
paid. The cheapness of the sand is one of the causes 
of the inexpensiveness of the German mantles. 

A cylindrical slide rule has been devised by Prof. 
Robert H. Smith. By means of a spiral on the cylinder 
a length of over four feet is obtained for the logarith- 
mic scale, which enables great accuracy to be obtained. 

A school of practical agriculture has been opened 
at BriarcliCf Manor on the New York and Putnam 
Division of the New York Central Railroad. The aim 
will be to raise the standard of agricultural methods, 
and practical instruction will be given in the orchard, 
garden, greenhouse, poultry yard and dairy. The idea 
is to consider first the quality and afterward the 
quantity of the article produced. 

Meager accounts have been received of the trials of 
Count Zeppelin's airship which took place at Fried- 
richshafen on the evening of July 2. At a height of 
1,260 feet the airship traveled 5J^ miles in seventeen 
and a half minutes, presumably with the assistance of 
the wind. There were five in the car. The apparatus 
for ascending and steering answered admirably until a 
rope became twisted in the gear which caused an 
abrupt end to the trip. The airship was fully de- 
scribed in the Scientific American for May 26, 1900. 

The Acad^mie des Sciences has lately received a 
communication from La Paz, Bolivia, relating to a 
remarkable meteorite which fell near. that city. It was 
observed on November 20, 1899, at 7 h. 24 m. by a clear 
and starry night, the moon not being visible. Accord- 
ing to the observers which were stationed on the hill 
of St. Sebastian, a short distance from the town of 
Coronilla, the meteor passed in a straight line from 
southwest to southeast during five or six seconds, over 
one-third of the visible horizon. It had the form of an 
immense disk of a reddish white color, with a train of 
bluish light ; it exploded near the town of Pazedon 
and projected a number of meteorites upon theground. 

The so-called horse-sickness which is endemic in the 
Orange River Colony, Transvaal, Natal, Rhodesia, and 
Bechuanaland, and occasionally in Cape Colony, is 
getting to be very serious and efforts are being made 
to render the horses immune. Fortified serum derived 
from immune horses almost invariably produces fatal 
results when injected into horses suffering from horse- 
sickness. The fortified serum is a useful agent if pro- 
perly used, and is capable of preventing the onset of 
horse-sickness. Judicious treatment with the serum 
will assist in brir..;ing about a cure, for if the animal 
is gradually accustomed to the toxin until it can re- 
ceive an injection of 100 to 200 cc. of serum, virulent 
blood can be injected without danger. 

In some circumstances a liquid which will not freeze 
is needed, among others, for certain forms of brakes, 
especially those used for pieces of artillery. For this 
purpose glycerine has been used extensively, but is 
somewhat costly, and alcohol even more so. These 
liquids may be replaced to advantage by absolution of 
chloride of calcium of 28 per cent strength, its cos,t be- 
ing almost negligible. The solution will support a 
temperature of — 32° C. without apparent change, and 
does not attack metals. Another solution which has 
been recommended for this purpose contains, in 100 
parts, 1 part of tshloride of magnesium, 10 parts chlo- 
ride of calcium, and 20 of chloride of aluminiuni. 

In Berlin elaborate preparations are making for the 
exhaustive aeronautical and scientific research that is to 
be made on July 15. The balloon, which has been con- 
tructed by a continental firm, is the largest ever made, 
being of over 320,000 cubic feet capacity, or twice the 
size of that in which Andree set out for the North Pole. 
It is to carry 6J^ tons, with 3J^ tons of ballast. It will 
ascend at the Sport Park, Friednau. The main object 
of the expedition is to ascertain how long it is possible 
for a balloon to remain floating in the air. For this pur- 
pose the aerial vessel will be well supplied with pro- 
visions, while it will also be equipped with sleeping ac- 
commodation for the benefit of the aeronauts. The bal- 
loon is also to btf utilized, during its ascent for the 
purpose of making several meteorological observations. 

A curious case was tried before the Civil Courts in 
Vienna the other day regarding a claim arising out of 
a railway accident. The plaintiff stated that he had 
received internal injuries as the result of the accident. 
The medical experts maintained that the shock of the 
smash had caused the heart of the plaintiff to change 
from its normal position, to one lower down in his 
body. This theory was received with incredulity by 
the jury, but their sceptism was satisfied when they 
applied their hands to the man's ribs and could feel 
the organ beating in the usual manner. The medical 
men stated that the sufferer might live for several years 
notwithstanding the extraordinary displacement of 
his heart, but that he was more liable to heart failure 
and would experience great difficulty in doing his work. 
Under these circumstances the jury awarded the plain- 
tiS bVMVjr gewpcDtatieu. 
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Enslneerine Notes. 

The city of Lafayette, Indiana, has presented to Pur- 
due University a 2,000,000 gallon water works pump- 
ing engine for use in the laboratory of the University. 
It was built in 1875, and is an excellent eiample of the 
duplex walking beam pump. In addition to its his- 
torical value, it will furnish an ample supply of water 
for the hydraulic experiments which will be carried on. 
M. Ende has recently compared the figures for the 
motive power used at the different expositions which 
have been held at Paris. In 1867 the total horse 
power was 854. furnished by 52 engines averaging 16 
horse power each; in 1878 the total was 2,533 horse 
power, given by 41 engines of 62 horse power average. 
The figure for 1889 is 5,320 horse power; only 32 engines 
were used, with a mean of 166 horse power. In 1900 
the total power of the engines and dynamos used to 
supply the energy is 36.085 horse power, supplied by 
37 machines, giving a mean of 975 horse power. The 
French section has 18 machines, with a total of 14,435 
horse power, or 802 per unit, and the foreign section 
supplies 19 machines, giving 21,650 horse power, or a 
mean of 1,140 per unit. 

In the large sawmills of Joseph Pialla, in Austria, 
the sawdust is utilized by being made up into bri- 
quettes; these form a good combustible for boiler 
furnaces or household use. The sawdust is impreg- 
nated with a mixture of tarry substances and heated to 
the proper temperature ; it is then passed over a plate 
of iron heated by steam, from which a screw conveyor 
takes it to the screw-press, where it is compressed into 
briquettes of the required size. The press turns out 
19 per minute, weighing | of a pound each and meas- 
uring 6x2J^X13^ inches. The calorific power is about 
the same as that of lignite, with but 4 per cent of ash. 
The factory turns out more than 6,000,000 briquettes 
a year ; the cost is about 16 cents per thousand, and 
the selling price reaches one dollar, leaving a consider- 
able margin of profit. 

Tiie development of the carbide of calcium industry 
in Europe is shown in the account recently published 
by the French Acetylene Syndicate, by which it ap- 
pears that in 1896 there were but four carbide factories, 
of which two were in Switzerland, one in Germany and 
one in France. At present the total number of carbide 
works in France, either in operation or in course of 
construction, represents a nominal capacity of 50,000 
horse power, this being furnished by hydraulic plants. 
In Germany this figure is 12,440; Italy has more than 
16,000 horse power ; England, on the other hand, has 
but 1,600 ; Norway has 15,000, Austria 18,550, Russia 
3,500, of which 2.000 represents hydraulic power, and 
Switzerland 19,000 horse power. The full capacity of 
these plants is not entirely utilized as yet ; thus, France 
which could produce 27,000 tons annually, gives but 
15,000 to 20,000. 

A new railroad is to be constructed in Belgium which 
will unite Brussels with Ghent ; it forms the prolonga- 
tion of the existing Ghent-Ostend line and is to be laid 
out with the most recent improvements. Its length 
will be about .30 miles. The new road will permit the 
distance from Brussels to the coast to be covered in 75 
minutes ; it will be operated at first by steam, but is 
constructed so that electric traction may be substituted 
later if desired. It will run in a nearly straight line 
from Ghent to the suburbs of Brussels, without grade 
crossings or intermediate stations. The construction 
of the road will not cost more than $100,000 per mile, 
and the 30 miles. will thus cost below p.OOO.O'U A 
project has been recently under consideration for a di- 
rect line on the electric system from Brussels to Ant- 
werp, in which the trains were to have a normal speed 
of 60 miles per hour without stops between the cities, 
but after considerable discussion it was decided to 
abandon the project for the present. 

An Austrian journal, the Zeitschrift ftlr Berg und 
Hutten Weisen, gives a number of figures relating to 
the mine disasters which have taken place during the 
last five years in the principal countries of the globe. 
During this period, Germany is the country which has 
suffered iiio.'it from disasters of importance; the whole 
number of lives lost is more than 700, occasioned by 49 
disasters ; the list does not take into account single 
acoidehts. Of these the most fatal accidents have been 
caused by explosion of gas and by fire. Russia occupies 
the second place with 650 victims, including a single 
disaster which was caused by inundation, in which 300 
lives were lost. America and England come next, the 
former with 395, the latter with 365 ; in the former case 
explosions have been the principal causes, and in the 
latter explosion and inundation. As the Austrian 
journal does not take into account accidents of less 
than 10 fatalities, there is no doubt that the list would 
be greatly increased. Tlie next is Hungary, with 126 ; 
Spain, with 108; France, with 70; and Belgium, with 
48. In France this number is due to 7 serious acci- 
dents, and deducting those of Montceau-les-Mines and 
Rochebelle, in which 50 lives were lost, there remains 
but 20 ; it maybe supposed that this number, relatively 
small, is due to the good working of the mining ad- 
miuistration in that country and to the strict inspee- 
tieu whl«b ill essriiUed. 
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THE KANTTFACIVBE 07 OTTKB AKD A&KOB AT 
THE BETHLEHEM STEEL WOBKS. 

III.— HARVBTIZED AHMOR. 

The present article is devoted to a description of the 
manufacture of Harveyized armor plate, as this repre- 
sents the most modern method of making armor that 
is open to public inspection, the secrets of the Krupp 
process being still jealously guarded in 
every country where Krupp armor is 
made. 

One of the early steps in the process is 
the casting of the open hearth ingot in a 
specially prepared mould. It is cast with 
a considerable excess of metal at the top, 
known as the " sinking head," which, as 
explained in a previous article, serves the 
double purpose of supplying molten metal 
to run down and fill the cavities which 
would otherwise be formed in the heart 
of the ingot in cooling, and of affording 
a convenient handle, as it were, by which 
the enormous mass of metal may be lifted 
and generally manipulated during the 
process of forging. The excess of metal 
in an ingot over that to be found in the 
armor plate is greater than in any other 
large mass of metal product, on an aver- 
age less than forty per cent of the original 
mass appearing in the finished market- 
able plate. Some of these ingots are truly 
enormous masses of metal, the largest of 
which weigh as much as 275,000 pounds. 
The particular ingot which is shown in our engravings 
in the process of being forged weighed more than 125 
tons in the rough. It was cast for the front or port 
plate of the new battleship "Alabama," and by the 
time it had been worked down and machined to its 
finished state, less than 30 tons, or about 24 per cent of 
the original 125 tons, remained. 

After casting, the ingot is cleaned and taken to the 
forge, where the upper end of it is placed in a mas- 
sive cast-steel sleeve, from the other end of which pro- 
jects a long steel bar, provided with a sliding balance- 
weight. The sleeve is supported in an endless sling 
chain, which is hung from a gear-controlled 
block, as shown in the engraving. The block 
in turn is carried at the lower end of a vertical 
shaft, which is suspended at its upper end from 
the trolley of a massive, overhead traveling 
crane. The ingot, sleeve, counter- balance bar, 
etc., will weigh, in the case of the heaviest 
work, in the neighborhood of 250 tons. After 
the ingot has been heated to a white heat in a 
regenerative furnace of the kind shown in our 
illustration, the furnace doors are lifted, and 
the'mass is carried out and placed on the work- 
ing anvil of the 14,000-ton hydraulic press. 
This press is truly of massive proportions, and 
rivals in size the great 1.25-ton steam hammer 
which it has replaced. It requires for its oper- 
ation a pumping engine which is not only the 
largest of its kind in the world, but in addition 
enjoys the distinction of being the most pow- 
erful land engine in existence. It has three 
cylinders, working under a steam pressure of 
130 pounds to the square inch, developing a 
maximum of 15,000 horse power. The total 
height of the press, above ground, is somewhat 
over 42 feet. The stroke of the press is recorded 
upon a circular dial, which is within sight of 
the operator who controls the forging lev- 
ers. Other operators, who control the 
overhead cranes and other manipulating 
mechanism, are stationed within sight of 
the forgeman. The staff of men, after 
years of experience, have become so well 
trained that in obedience to a few simple 
motions the massive forging is lifted, 
turned over and generally manipulated 
with an ease which must be seen to be 
appreciated. The ingot, in this first forg- 
ing operation, is roughed down to a rect- 
angular cross-section similar to that of 
the finished armor plate, but considerably 
thicker. It is then prepared for cemen- 
tation. 

To accomplish the cementation, the 
forging is placed in a carbonizing furnace 
in such a manner that the gas flames can 
play entirely around it, the face to be 
hardened being brought in contact with 
a layer of carbonaceous material. These 
furnaces are fired by the regenerative 
principle, as explained in our first article 
on the open-hearth process. The heat of 
the furnace is gradually raised until the 
proper temperature is attained. This 
temperature varies with the size of the 
plate, and is determined only by experience. 



amount of carbon, the plate is taken out of the fur- 
nace, cleaned and scaled, the loss due to oxidation 
being considerable. 

Later it is returned to the forge, brought to a bright 
beat, and reduced under the hydraulic press to the de- 
sired thickness. 

The plate is then sent to the machine shop, where 
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The plate ie beated in a furnace and then sprayed on both Bides with water ander presBure 
Hiurdening the Plate. 



test specimens, which represent the physical qualities of 
the plate, are removed and subjected to tensile tests in 
the presence of navy inspectors. 

Notable among the many operations to which the 
plate is subjected is the proper forming or shaping of 
the plate. This is accomplished by means of a 7,000-ton 
bending-press, where skilled artisans, after exercising a 
vast amount of patience, finally succeed in reducing it 
to the desired form. 

Again and again this mass, which, it. must be remem- 
bered, weighs as much as a locomotive, is placed on 
cars and transported froiu one building to another, to 




Plate is beated and lowered bodll; Into a bath of oU. 
Oil Tempering. 




Plate IB placed face upward in furnace, covered with a layer of carbonaceous material, and maintained at a 
predetermined temperature for from JiO to SO days. 

The OementatioQ Furnace. 
MANUFACTTJBE OF GUNS AND ABMOB AT THE BETHLEHEM STEEL WOBES. 



The plate 

is maintained at the proper temperature for a period of 
from three to four weeks, during which time the carbon 
is absorbed by the face of the plate to .a depth of from 
1 to li^ inches. After the absorption of the proper 



be subjected to operation after operation, until at last 
it is prepared for the final hardening operation. 

When this stage is reached, it is transferred to a 
room where it is placed on a trolley and run into the 
hardening furnace. When it has reached the proper 



temperature, it is removed from the furnace and hard- 
ened by spraying with water. The amount of water 
that is necessary per hour to properly harden one of 
the large plates is more than is consumed per day by a 
city of 30,000 inhabitants. 

After the plate has been oil-tempered it is again car- 
ried to the bending press, where it is heated by a 
special process, and "rectified" to the 
proper shape. 

The plate then resumes its travels, jour- 
neying to the machine shop, where iiddi- 
tional tests are taken for the information 
of the navy inspectors, and where it is 
subjected to its finish machining by 
means of grinding machines. We have 
seen that in a previous operation the 
plate was rough-machiiied. In accom- 
plishing this the various tools, however, 
only work down to a point at which the 
carbonized face commences, this face 
being so hard that the finishing cuts can 
only be laboriously taken off by means of 
grinders, the hardest steel tools which 
can be produced refusing to cut it. All 
warped surfaces, such as those at the 
port holes and the sighting holes, have 
to be chipped and finished by hand with 
files, etc., the outer hard portion being 
ground. 

The boles for the bolts by which the 
armor is fastened to the backing and 
framework of the ship are now drilled. 
These holes are drilled, of course, by machinery, sev- 
eral distinct operations being required for each one. 
The accuracy required is such that the final tapping of 
the threail is subsequently done by hand. 

Tapping the bolt holes being the final machining 
operation, the armor plates are collected for what is 
known as assembling or erecting, which consists in 
joining the plates, just as they are intended to be 
erected on the ship. Two of our illustrations show 
this work being done, one of them representing the 
side armor of the Russian battleship "Retvizan," and 
the other the forward turret of the battleship "Ala- 
bama." The joints are finished with electric- 
ally driven emery grinders, and in spite of the 
great weight and size of the plates, the fitting 
of these joints is remarkably close and accurate. 
As soon as the armor is assembled and the 
bolts tried in the holes, it is inspected in all its 
details by a corps of United States navy 
inspectors, after which the armor is taken down, 
the armor bolt holes are filled with a mixture 
of tallow and white lead, and the plates are 
stamped under the supervision of the navy 
inspectors with the name of the ship and the 
particular location in which the plates are to 
be placed. 

The final operation consists in taking the 
plates to the weighing machine, where the 
inspectors make a careful record of the weight 
of each plate. 

In tracing the course of an armor plate 
through this elaborate process from the time 
it is cast as an ingot to the time that it is 
weighed and shipped from the works, the 
reader must have noticed how frequently the 
material is transferred from shop to shop for 
the different processes necessary to produce a 
modern, high-class plate. The buildings re. 
quired for the various steps in the manu- 
facture are such in dimensions that every 
round trip of the plate from the bend- 
ing press to the machine shop, for in- 
stance, involves a journey of 4,000 feet. 
Another mile is covered in the transfer 
from the forging press to the machine 
shop, or from the tempering plant to 
the machine shop, and two miles are 
covered in the journey from the open- 
hearth furnaces to the forging press. It 
is further to be borne in mind that, 
while an ingot at the commencement of 
its journey will weigh 135 tons, the 
weight of the finished product, upon 
which the payment for the plate is based, 
will be only 80 tons, or say 24 per cent 
of the ingot weight. A further element 
of expense is the large percentage of 
losses which are liable to occur, owing 
to the risks of failure in the various pro- 
cesses. The plant, moreover, is of an 
exceedingly costly nature. An important 
element of cost is iue to the fact that im- 
proved methods ol armor-plate manufac- 
ture are liable at all times to be devised, 
with the result that the existing plant may 
become obsolete long before it has turned 
out suBBcient armor to cover the cost of installation. 
Krupp armor, for instance, has shown such vast supe- 
riority over Harveyized armor, that the latter has be- 
come practically obsolete, and is only being manufac- 
tured in this country as the result of the prejudice 
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displayed by Congress in its refusal to pay the neces- 
sary price for Krupp armor. 

The greater cost of Krupp armor is due to many 
causes. The composition contains expensive alloys 
which are not found in Harveyized steel ; it is much 
more sensitive to error in treatment, and the percentage 
of loss is considerably greater. While there are about 
a score of general operations in the Harveyized 
process, there are something like. double 
that number of separatie steps in the 
Krupp process, and in a case where one 
heat would be sufHcient for the forging 
of Harveyized plate, four or more sepa- 
rate heats would be required to do the 
same work on a Krupp ingot. Conclu- 
sive evidence of the superiority of the 
Krupp to the Harveyized steel is given in 
the fact that while Harveyized side armor 
for the American battleship "Illinois" 
weighs 700 tons, the same protection will 
be afforded to the sides of the Russian 
battleship "Retvizan," now building at 
the Cramps, by only 548 tons of Krupp 
steel. The difference between these two 
represents the disadvantage under which 
the United States battleships are being 
placed by the unreasonable opposition of 
Congress in a matter upon which it has 
never taken the trouble to obtain proper 
technical information. 
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to take away the excess of rainfall, and the water 
which infiltrates. Naturally after the Haarlem Lake 
was drained with such good success the Dutch people 
turned longing eyes toward the Zuyder Zee and many 
schemes were proposed with this end in view. There 
seems to 'be no immediate prospects of any of them be- 
ing carried out. The island of Wieringen supplies the 
natural starting point for the works. From mainland 
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Holland's Fight with the Waters. 

One of the best books on Holland, 
which has appeared in a number of 
years is Mr. David 8. Meldrum's " Hol- 
land and the Hollanders" and we take pleasure in 
giving some facts taken from this book which are 
not generally known. The history of Holland is the 
history of a-continual light against the waters and a 
chronicle of a reclamation of land from the sea. It is 
little wonder that in Holland hydraulic engineering is 
a profession of the first order. A very small portion 
of Holland lies above the level of the sea, 
and the rivers that flows into it. The pro- 
vinces of Brabant, Limburg, a section of 
Utrecht, Gelderland, Overijssel and 
Drenthe and a part of Groningen are 
alone above the level of the sea or rivers. 
This may give some idea of the enormous 
amount of work which had to be accom- 
plished to make Holland habitable, and 
the precautions to keep it so are never- 
ending. Sinee the Middle Ages the Dutch 
have been reclaiming sections of the 
country. The greatest work of this kind 
was the draining of the Harrlemmer 
Meer ; the result is that 41,675 acres, in all, 
were reclaimed. 

A canal was dug encircling the Haarlem 
Lake and a dike was built on the inner 
side, then engines were planted at differ- 
ent points on the dike and in four years 
the lake was dry. Eight hundred million 
tons of water were pumped out of the 
lake. The pumping engines were built 
in England and were enormous affairs, 
although they could only develop 500 
horse power each. The first engine built 
worked eleven pumps, 63 inches in diam- 
eter, and the stroke was 10 feet. The two other 
engines were even larger. After the water was 
pumped out canals were dug and the whole area 
was further divided into sections by small canals, 
and in two years the fields were covered with colza. 
The total cost of the work was about $4,000,000. 
Of course, pumping engines still have to be employed 
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to mainland the distance is about 35 miles and an em- 
bankment, 216 feet wide, would have to be built. This 
would carry a railroad and also provide for traffic. It 
is thought that this embankment could be built in 
ten years. Access to the canals would be obtained by 
lakes between Wieringen and North Holland. If the 
work should be begun now 800,000 square miles might 
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be under the plow by the middle of the twentieth cen- 
tury and the estimated cost would be $150,000,000. Of 
course, if this were done like all polders, it would be 
necessary to keep them dry from hour to hour and 
day to day for ever afterward. A " polder" is any 
basin made dry, and the greatest polder of all is the 
"lowlands" of Holland, for right below the level of 



the outer water there was a swamp, if not the sea ; just 
as the smaller polder was drained, it has to be kept 
drained, so the whole of the lowlands reclaimed from 
the waters are kept only by continual and strenuous 
labor, and it is a perfectly true saying in Holland that 
its safety may be questioned merely by half an inch of 
water. 
A system of impoldering from the sea by the con- 
joint action of nature and of man is be- 
ing accomplished in various parts cf the 
country. The ocean leaves against the 
dike faces, rapidly at first, more slowly 
as the deposits mount higher, layer upon 
layer of clay, and at last keeps a dry 
head above the waters save at high tide. 
Once lifted above the sea levol the em- 
bryo dike becomes covered with a growth, 
and while agriculture is not possible, for 
the high tide still overruns them, sheep 
and cattle are allowed to graze upon 
them and at length when the soil has 
mounted sufficiently high to seora to jus- 
tify impoldering, they are encircled by 
dikes, and the work of reclamation goes 
on. Farmers assist the work of nature 
by digging ditches which catch tho mud 
and thus begin the operation. When a 
dike is threatened by a flood it is pro- 
tected by osiers placed upon its face, and 
if the waters appear likely to mount over 
the dike then the dike slopes are tempo- 
rarily heightened by planks and the 
polder proprietors have tosupply laborers 
as in feudal days the proprietors sup- 
plied soldiers. Property of all kinds 
may be appropriated, and where very heroic measures 
are required even houses have been destroyed. Nat- 
urally every care is taken to regulate the rivers as far 
as possible. The canals of Holland are its salient fea- 
ture, and they assist not only commerce, but also the 
schemes of drainage. The North Holland Canal which 
cost over $6,000,000, is the most famous, but Ymuiden 
Canal is, while not picturesque, the one 
principally used. It is called the North 
Sea Canal. The new lock at Ymuiden is 
TSS feet in length, 83 feet wide, 33 feet 
deep. 

The whole story of the fascinating fight 
of the waters forces upon us the consid- 
eration that, however, brilliant and dar- 
ing and successful it has been, if it had 
not an enduring and ennobling influence 
upon the national character, then it 
would have been in vain. No estimate 
of Holland and the Hollanders is complete 
that oiuits the consideration of the pic- 
ture of the whole nation going about 
their daily work peacefully, below the 
level of the sea, secure in the construc- 
tive skill and patience and daring which 
have bridled its powers and opposes a 
barrier to its assaults. 
«»* 
The following formula is given for ob- 
taining phosphorescent prints upon pa- 
per : Water, 500 cubic centimeters; white 
gelatine, 125 grammes ; glycerine, 1 
gramme. The solution is made over a 
water bath, and while the mixture is well 
stirred, 350 grammes of phosphorescent sulphide of 
calcium, mixed with a little sub-nitrate of bismuth, is 
added. The paper is coated with two layers of the 
mixture, and afterward a layer of copal varnish or 
shellac may be given if it is to be much exposed. This 
process is said to succeed very well either with nega- 
tives or superposed objects. 
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Antomoblle News. 

A trip from Berlin to Paris has been made by Herr 
Arthur Renter, who started from Berlin on the 37th of 
May, and reached Paris on the 5th of June. The 
route followed included the cities of Madgeburg, 
Brunswick, Hanover and Cologne ; Aix-la-Chapelle 
and Lieg4 ; Namur, Givet and Rheims, making a total 
distance of 715 miles. Herr. Renter stayed two days at 
Aix-laChapelle, and at Liegg ; he covered the distance 
from Liege to Paris in 21 hours. 

At the last general meeting of the Automobile Club 
of France a number of questions were warmly dis- 
cussed. The opposition party contended that the 
club should do more for the encouragement of the au- 
tomobile industry, seeing that it has a large revenue at 
its disposal, and the other party maintained that it was 
to meet the expenses connected with tlie establishment; 
this and and other questions led to a stormy discus- 
sion. After the general meeting, a number of promi- 
nent members handed in their resignations as commit- 
tee men, and decided to found a new club, this to re- 
ceive the name of Moto Club of France. 

An important agreement has been concluded between 
the seven principal French railway companies and the 
Belt Railway of Paris, by which the conditions have 
been fixed for accepting vehicles of all kinds as ordinary 
baggage. The text of the agreement is as follows : 
The following will be accepted as baggage under the 
usual conditions established for baggage of all kinds, 
especially that their dimensions are such that they may 
be easily put into the baggage car, namely, motocycles, 
automobile tricycles and automobile carriages ; when 
unpacked their weight is not to exceed 330 pounds ; 
when packed in boxes, the weight is limited to 320 
pounds. 

A number of experiments will soon be made by the 
German army with different types of automobiles for 
military service ; the railway brigade has charge of 
the matter and are to make a series of trials in the open 
country, in the neighborhood of Eberswalde, a small 
town about 35 miles from Berlin ; the trials will be 
made under the supervision of the lieuteuant-general, 
nine officers of the general staff, eleven captains, two 
officers of the engineering corps, a number of subordi- 
nate officers, artificers and privates. In France a se- 
ries of grand maneuvers will take place this yea,r in 
the eastern part of the country, in which a number of 
different types of automobile will be tried, such as 
petroleum and electric vehicles, motocycles, besides a 
number of heavy Scotte traction engines for the trans- 
portation of freight and baggage. The experiments are 
to be carried out on a large scale, and the organization 
has been entrusted to Mr. Journu, who has been for 
some time past engaged in the special study of apply- 
ing the automobila to military purposes. 

An interesting automobile fete has been held re- 
cently at Vincennes Park, which closed the contest of 
touring vehicles; it was the first official fete organized 
at Vincennes by the Exposition Administration, and 
served in some measure to inaugurate this annex to 
the Exposition, which is to contain many of the auto- 
mobile exhibits. The race track around the lake was 
filled with various types of automobiles, their number 
being estimated at 300, representing a total value of 
3,000,000 francs. The f6te consisted of different dis- 
plays of skill by the conductors, evolutions of automo- 
biles, and tests of the brakes, and a procession of all 
the vehicles, many of which were decorated with flow- 
ers. In the tribune were many persons prominent in 
automobile affairs, among whom were the Baron de 
Zuyler, President of the Automobile Club; Messrs. 
Jeantaud, Forrestier, Krieger, E. M. Mix, Postel-Vinay 
and others. Most of the machines were of the petro- 
leum type, a notable exception being a heavy covered 
freight wagon, made by the Postel-Vinay Company, 
which also constructs the Thomson-Houston material 
for France. It was conducted by Mr. E. M. Mix, chief 
engineer of the company. The motors are of peculiar 
design, and are placed in the extreme rear; the accu- 
mulator box is placed Between the front and rear 
axles. The touring races, which were held previous to 
the ffete, were not satisfactory, owing to the restric- 
tions as to speed, etc., made by the authorities, and 
it has been decided that a fresh competition will take 
place within a month. 

Among the electric automobiles especially remarked 
at the eighth annual exposition which has been re- 
cently held at Brussels, is the four-seated phwton con- 
structed by the Lefert Company of Ghent. It is cap- 
able of making a run of 43 miles at a speed of 19 miles 
per hour. The body of the vehicle is constructed of 
polished Canada birch, giving it a pleasing appearance. 
It is provided with a motor of the Lundell type, of S}4 
horse power, which is supplied by a set of forty-two 
Tudor batteries. The weight of the vehicle is 1,300 
kilogrammes and that of the accumulators, 600. The 
capacity of the batteries is ISO ampere hours at a rate 
of discharge of 13 amperes, at a discharge of 33 amperes, 
110 ampere hours are given. A large electric gong, 
whose contact is operated by a pedal, gives a louo 
signal and replaces to advantage the trumpet with 
rai»bar bulb geuerally ui«d ia fiurepa* Tw9 pvdKl 
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brakes are provided, one of which, the weaker, acts 
directly upon the differential, the other being a stjrong 
brake of the band type. The different apeeda are ob- 
tained by the displacement of a lever whose operation 
is very simple and the four points are used tor the 
starting or for the speeds of 9, 18 or 35 miles per hour. 
Another type of electric automobile, shown at the ex- 
position, is a hotel omnibus of eight places, built by the 
Soci6t6 I'Electrique. Its rear axle is provided with 
two Westinghouse motors of 4 horsepower. The ac- 
cumulators used are of the Julien make of an improved 
pattern ; of these 40 cells are used. The total weight of 
the omnibus is 4,180 pounds, and the accumulators 
weigh 1,540 pounds. The capacity Of the batteries is 
150 ampere hours ; a speed of 9 miles per hour may be 
reached, which permits the omnibus to cover a distance 
of 25 miles without recharging. 
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A COMPENSATION TIE-PLATE. 
To prevent the uneven settling of rails in softwood 
or partly-decayed railroad ties and reduce the conse- 
quent tilting of rails or spreading of track in curvature 
a tie-plate has been designed and patented by Mr. 
Henry Herden, Chief Engineer of the Buffalo and Sus- 
quehanna Railroad, Galeton, Penn., in which the two 
ends of the plate when in position under the rail, pre- 
sent different areas of contact with the tie at the inner 
and outer edges of the rail base. These contact areas 
conform more proportionally to the different loads to 
which the ties at the base of the rail are subjected, the 
greater loads taking effect at the outside of the rail. 
The plate having greater area at the outside of the rail 
will offer more resistance to penetration into the wood 
than the opposite end, causing the plate to settle more 
uniformly, whereby, it is claimed, that the rails are as- 
sisted in maintaining their position at right angles to 
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A NEW TIE PLATE. 

the. surface of the tie when soft wood is used or mate- 
rial which has become defective from age or service, 
and that tilting of the rail and spreading of track is 
prevented. The life of the ties as well as of the rails and 
wheels is therefore prolonged. The economical distri- 
bution of material in this plate reduces its weight, 
there being no surplus material used next to the in- 
side of the rail, as our illustrations show. The plate is 
provided with three triangular lugs, cut out and bent 
at right angles to the plate and designed to penetrate 
the fibers of the wood in a diagonal direction. 



The Operations of the Kiel Canal. 

The administration of the.Kiel Canal, Germany, has 
lately published a report for the year included between 
April 1, 1898, and March 31, 1899. The number of ves- 
sels which have passed through the canal during that 
period reached 35,816, of which 11,005 represent steam 
vessels and 14,811 sailing vessels, etc. The total ton- 
nage is estimated at 3,117,840. These figures show an 
increase over the preceding year of 2,708 vessels and 
648,000 tons. The receipts of the canal during the year 
amount to about $400,000, which is an increase of $80,- 
000, or 20 per cent. As to the different nations using 
the canal, Germany naturally takes the lead with 87 
per cent of the total number of vessels, and 68 per 
cent of the tonnage ; England has about 9 per cent, 
which is an increase over the preceding year. , Den- 
mark and Sweden have respectively 6'9 and 5'7 per 
cent, showing a slight diminution. Russia, whose pro- 
portion was 2'54 per cent in 1897-98, has now 229. From 
a financial point of view, the situation is considerably 
better than for the preceding period, the deficit being 
but $108,000 against $243,000. The receipts have in- 
creased about 26 per cent and the expenses diminished 
9 per cent. The report brings out the fact that as the 
Kiel Canal has been constructed mainly from a strategic 
point of view, it is not to be expected that it will give 
any considerable profit; nevertheless, the constant in- 
crease in the revenue leads one to expect that the re- 
ceipts may in time come to equal and even exceed the 
expante «( uaalateoaaa*. 



Electrical Notes. 

Electric lights are being installed experimentally in 
the Imperial Court, at Tokio, Japan. 

A New York company is to establish a factory in 
Milan for the purpose of the manufacture of electric 
traction material. 

It has been found by experiment that a thick coat- 
ing of nickel can be obtained by using the ordin- 
ary plating solution and passing both alternating and 
direct currents through the bath. 

A wireless telegraph service has been opened be- 
tween the German island of Borkum and the Borkum 
Reef Lightship, in the North Sea. Ships are reported 
by this means between the hours of 6 A. M. and 8 P. M. 

A Viennese dentist while experimenting at the Hy- 
gienic Institute at Wurzburg, claims to have discov- 
ered the successful application of electricity for the 
destruction of bacteria. It is said that the treatment 
is very simple. 

The overhead trolley system not only damages un- 
derground pipes, but it also injures trees. Wherever 
a cable touches a branch it rapidly decays and the tree 
eventually dies. Serious complaints of this nature are 
made at Bay Ridge, N. Y. 

The South Chicago Street Railway Company has 
introduced whiskbrooms and clothes brushes on its 
cars. They are kept in a small cabinet in the forward 
end of the car, and passengers are invited to use these 
articles on the rear platform. 

The technical school for the textile industry at Aix- 
la-Chapelle has recently been fitted with machinery 
for dyeing, bleaching and printing fabrics. The ma- 
chinery is on a considerable scale. Electrical bleaching 
is also done, platinum-iridium electrodes being used. 
Great attention is paid to the strengthening of the 
fibers before and after testing. 

The principal switch towers and cabins on the Lon- 
don and Northwestern Railway are to be provided 
with electrical motive power for working the switches 
and signals. At present it requires sometime and con- 
siderable exertion to pull the weight of a long length 
of rod or chain. The new system will enable the 
switches to be worked much more rapidly. 

All vessels passing through the Suez Canal must 
satisfy the agents of the Canal Company that they have 
on board one electric searchlight of a power sufficient 
to illuminate the channel for a distance of 4,000 feet 
ahead, and constructed so as to admit of rapid splitting 
up of the beam into separate segments with a dark 
sector in the middle, and also, says The Electrician, 
with electric lights capable of lighting up a circular 
area 700 feet in diameter. 

A miniature electric railway is in course of construc- 
tion in a small private park at Macon, Mo. The 
railway is a mile in length and the gage is 3 feet 2 
inches. Each car will accommodate eight passengers, 
and the train will be lighted by incandescent lamps. 
Current will be supplied from a nearby academy power 
plant. The railway is being built for the benefit 
of children of wealthy families, one of which owns 
the park through which the line runs. 

In the yards of the Atchison, Topeka and. Santa F6 
Railway, at Fort Madison, Iowa, electricity is used 
to light the signals. The ordinary switch lamp is 
used with an 8-candle power incandescent lamp inside 
fitted to a socket. The current is brought to the sig- 
nal post or switch stand in underground conduits, and 
is arranged so as to enter the lamp at the top. The 
experiment is said to be highly satisfactory, and it does 
away with lamp tenders. The electric lights are very 
safe from extinguishment by wind or the jar of a pass- 
ing train. 

A brief digest of an article relating to electroscopes 
appears in the Elektrotechnische Zeitschrift, the au- 
thor describing a vacuum electroscope which he had 
had constructed for experimental purposes. The ap- 
paratus has the form of a pear about 13 cm. in length, 
its top consisting of a hollow aluminium ball which 
rests upon an aluminium wire welded into the glass. 
The wire projects into the interior of the electroscope, 
where it takes the form of a flat ribbon, to which the 
broad pendulum leaves are attached, these latter 
being of aluminium foil about 1 cm. long and IJ^ 
mm. broad. In the lower portion of the glass bulb 
are two platinum wires welded into the sides of the 
bulb, the distance between them amounting to about 
0'4 mm. Experiments with the instrument proved 
the vacuum to be a perfeet insulator, and that in- 
tensive electrostatic effects might be obtained in the 
same. The ordinary electroscope experiments suc- 
ceeded when applied to the apparatus, though the 
heavy charges on the glass walls which occurred dur- 
ing these experiments had a disturbing influence. 
When the apparatus was observed in a dark room, no 
trace of luminosity was apparent in it during the oc» 
currence of strong electrostatic effects. Discharges of 
electricity into a vacuum are therefore dark, from 
which it may be concluded that the phenomena of 
light are dependent upon the ^presence of ponderabl* 
uateriaL 
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A CALIFOBNIA CYGLEWAT. 

BY CHAIUiES FREDERICK HOLDER. 

Among the mauy new constructions that are to be 
seen in Southern California none are of more prac- 
tical interest than the Pasadena cycleway, now near- 
ing completion and already opened to the public for 
bicycles and motorcycles. Southern California has 
especial attractions to the wheelman, as the season is 
the whole year. The winter, which is virtually lost 
in the East, is open here, and really the most 
delight a ful time, when the country has taken 
on a coat of green and is radiant with wild 
flowers. This fact and the assurance of good 
roads all over the State brings out numbers 
of wheelmen, and a conservative estimate 
places the wheels in Los Angeles and Pasadena, 
resident and visiting, at thirty thousand, and 
the inventors of wheels at five thousand. 

The Pasadena and Los Angeles cycleway is 
a movement to provide the wheelman with a 
perfect road, with a minimum griide between 
two cities nine miles apart and at different 
altitudes. The inventor and promotor of the 
novel scheme is a wealthy resident and trustee 
of the city of Pasadena, Mr. Horace Dobbins, 
he being the president of the company, the 
vice-president is ex-Governor H. H. Markham. 
The cycleway, which it is believed is the only 
one of its kind in the world, is an elevated 
perfectly adjusted road running from the heart 
of Pasadena to the plaza of Los Angeles. In 
appearance it somewhat resembles the ele- 
vated road in New York, being apparently as 
high in places ; but it is built of wood in- 
stead of iron, yet strong enough to bear the 
equipment and car service of an electric road. 
The accompanying photograph shows the 
section leading from the depot in Pasadena 
proper to the site of the former Raymond 
Hotel. Here it makes a turn and continues 
on to South Pasadena, tlien tlirough a beauti- 
ful country flanked by green hills, with every- 
where a view of the range of the Sierras 
that are often covered with snow. In fact, one 
object of the cycleway is to give a scenic route 
through one of the charming localities of South- 
ern California. 

The portion shown is but one-half of the 
road ; in brief, when the cycleway is complete, 
it will be twice as wide, which warrants the 
assumption that the promotors may have some ad- 
ditional object in view — something else than to afford 
wheelmen and wheelwomen a perfect road. Whether 
this is true has not been given out, but a few days 
ago an automobile owned by a resident of Pasadena, 
was run out upon the cycleway and went speeding 
toward Los Angeles under the most perfect conditions ; 
and it was evident that if the road permitted an auto- 
mobile to run upon it, it would soon become very 
popular — a literal sky route to Los Angeles 
for these vehicles. 

A critical examination of the cycleway is 
interesting, showing it to be a somewhat 
remarkable piece of engineering. The pro- 
position has beon to give wheelmen a grade 
from Los Angeles to Pasadena up hill and 
a decided rise at that which will not be 
appreciable, and this has been accomplished. 
The roadway ranges from " to 50 feet in 
height, giving a maximum grade of but 
three per cent ; and this but for two thou- 
sand feet ; at all other points it will not 
be greater than 134 per cent. This is about 
the grade of Broadway in Los Angeles in 
the heart of the city, and not appreciable 
to the average wheelman. The cycleway, 
with its heavy wire sides painted dark green, 
is not an objectionable feature, as it winds 
away through the hills like a gigantic snake. 
It is at present wide enough to hold four 
wheels abreast, and has the right of way 
for a duplication in width. The timber used 
in the construction is Oregon pine ; 1,250,000 
feet were required to complete it, and twenty 
miles of heavy wire netting. 

At intervals of 300 feet over the center, 
incandescent lights are being placed, which 
at night will convert the cycleway into a 
gleaming serpent. The terminal stations are 
Moorish in design ; one being placed near 
the Hotel Green in the business center of Pas- 
adena, and the other at the plaza in Los Angeles. At 
these buildings, which will be equipped with the facili- 
ties of a railway depot, will be a department for renting 
bicycles and motorcycles; also a repair shop. So 
one may rent a wheel at Pasadena, and run down to 
Los Angeles and leave it there if desired, or vice versa ; 
or a motorcycle can be taken at either city, leaving the 
cycleway and carrying the passenger to any part of the 
city. 

The route of the road was selected by the inventor 
with great care, and as a result of several years' work 
in securing rights ot way aiid legislative aotiooi The 



track runs through Pasadena, South Pasadena, High- 
land Park, down the picturesque Arroyo Seco, follow- 
ing the Los Angeles hills into the city. These hills 
form a picturesque feature of the region ; they are very 
abrupt, and surround an attractive little valley, and 
are in reality the broken up foothills of the Sierra 
Madre Range. Here the cycleway will have its casino 
that will doubtless prove an attractive feature. The 
crown of one of the most beautiful of these hills has 
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and olive), rising 9,000 and 11,000 feet in the air on the 
edge of the great California Desert. To the south and 
west, the blue waters in the Pacific glisten in the sun, 
and twenty miles out to sea can be seen the island 
of Santa Catalina. The intervening country is the 
garden spot of the State, with acres of lime, lemon, 
orange, and olive trees and almost all the important 
fruits of the world. 
The cost ot this cycleway is insignificant when every- 
thing is considered, being but $187,500. The 
toll is ten cents by book tickets between Pasa- 
dena and Los Angeles (eighteen miles), the 
park and other features being free. This toll 
permits a bicycle or motorcycle to enter the 
cycleway, and ride up and down all day, if 
desired. It has been estimated that if half of 
the wheelmen in the two cities patronize the 
road once a month it will give the cycleway 
an income of $30,000 per year, which would 
seem a very conservative estimate as the roads 
on Sunday between Los Angeles and Pasadena 
are often filled with wheelmen, who ride 
through the dust, taking the heavy grade be- 
tween the cities without question; and that the 
majority of them would choose the perfectly 
smooth road is without doubt. It is to be 
hoped that the cycleway will be the financial 
success, as it promises to be a boon to thou- 
sands of devotees of the wheel in Southern 
California, and, doubtless, will be the initative 
for such roadways all over the country — cer- 
tainly in the vicinity of the large cities. 
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been selected from which a magnificent view of the 
surrounding country is to be had. Merlemount, as the 
casino is called, stands in the center of a part of one 
hundred acres, reached from the cycleway by walks, 
wheel or motorcycle. This is being laid out into walks 
and various conveniences for wheelmen. The casino 
itself will be delightful in its beauty of situation and 
equipment. The building will be 300 feet in length, 
surrounded by a broad piazza and protected by a 




The Castle of Ulysses. 

In Ithaca there are ruins which are generally 
known as the [Castle of Ulysses. Although 
Cyclopean walls with gate openings are found, 
and the site, which is 400 feet above the sea, 
was adapted for the residence of a pirate chief, 
many archiBologiscs have been doubtful wheth- 
er the identification of the place should con- 
tinue to be accepted. Dr. DOrpfeld has been 
provided with funds to undertake a more 
thorough exploration of the ruins than has 
hitherto been attempted. Several years ago 
he examined the island of Ithaca and fixed 
on a site in another part of it. He has since 
come to the conclusion that the residence of 
Ulysses is not to be found there, but in the 
island of Leucadia or Santa Mora and near the 
town of Leucas, which some have identified as the 
Homeric Nericus. Leucadia, it will be remembered, 
has poetic associations, for from one of [the cliffs 
Sapho committed suicide. She was passionately in 
love with a beautiful youth named Phaon, andas she 
failed to obtain a return of affection, she is said to 
have thrown herself from the promontory under the 
belief that those who took that leap would be cured 
of their love, if not destroyed. In some ways Leucadia 
corresponds more closely with the description 
in the Odyssey than does Ithaca, but it will 
undoubtedly bedifficultto persuade scholars 
to abandon such an ancient tradition. 



"GLENABM CUBVE " ON THE CYCLEWAY BETWEEN FASABENA AND 
LOS ANGELES, CALIFOBNIA. 



wealth of tropical and semi-tropical plants. At one 
end will be a circular rack for ladies' wheels and a 
ladies' waiting room fitted up in the Turkish fashion. 
Besides these there will be reception rooms, caf6 and 
restaurant, whilez-part of the basement is to be a Swiss 
dairy complete in all its furnishings. 

From this hill one of the most comprehensive views 
in Southern California is obtained. The Sierra Mad- 
res — a wall 6,000 feet in height — overshadow the San 
Gabriel Valley, not 10 miles distant. To the east rise 
the peaks of Mt. San Antonio, Mt. San Jacinto and 
Mt. San Bernardine (sentinaU ot the laad of ttie orange 



The July Building Edition. 

The Jniy issue of the Scientific Ameri- 
can BuiLDiNa Edition is the 117th numbei 
o? this periodical. It contains many inter- 
esting features such as "A Tile Front of a 
Russian Sanctuary at the Paris Exposition," 
"Staircase Hall of the Breakers, Newport, 
R. I., "The Heart Country Seat at Pleason- 
ton, Cal." There is also a page of " Stair 
and Arch Details." A number of houses 
of various prices are illustrated. All of our 
readers may not know that pictures of 
houses are only published after the house 
has been actually built, wash drawings or 
elevations not being used. 

— *^* « 

The Current Supplement. 

The current Supplement, number 1280, 
has many valuable articles. The front page 
is given up to an article on "Frost Fight- 
ing," by Alex. McAdie and shows how the 
orange and lemon crops are protected in 
California. It is fully illustrated. " The 
Art and Craft of Garden-Making" is a re- 
view of a new book. " The Means of Defense 
of Animals," Part IV., deals with protection 
against living animals. The Palace of Elec- 
tricity at the Paris Exposition is illustrated. "Cotton 
Supplies " is by John A. Banister. 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

BEAN-CLEANER. — Charles W., James J., and 
WioN P. Thomas, Sawyer, N. Y. The purpose of the 
invention is to provide a means for screening and clean- 
ing beans. For this purpose a screening-mill combined 
with a brush is employed, by which brash the beans are 
polished and discharged from the machine. To the 
brush a feed-pipe is attached, projecting up through the 
top of the casing into proximity with a spout extending 
from the screening device. The feed-pipe is of greater 
diameter than the spout, to insure the feeding of the 
material from the shaking spout to the feed-pipe. 

CANE-FEEDING DEVICE.-Jose Eligio Tallet, 
Matanzas, Cuba. The device comprises an elevated 
track or frame on which a car is mounted, the bottom of 
which is composed of crras-bars upwardly-extending, 
dividing members carried by the cross-bars. Cane-ie- 
ceiving bars are fixedly supported by one end and extend 
transversely over the cross-bars when the car is at one 
end of its travel. The cane is dumped upon the car, 
while the car is beneath the cane-bars. The car being 
then slowly moved outward, the cane is gradually and 
regiriarly dumped upon an endless conveyer in regular 
quantities to the crushing machinery. 

CORN-PLANTER.— Marcus R. Yates, Frank P. 
Light, and Elliott Hetmebaugh, Pendleton, Ore. The 
nvention is an attachment to a sulky corn-planter, for 
check-sowing or dropping the corn directly opposite 
each hill in the adjoining rows. The planter can be op- 
orated without the aid of a check wire or rope to 
drop the seed perfectly and at the same lime mark so 
that the operator, without leaving his position on the 
seat of the planter, can readily determine if the machine 
is operating correctly. 



avoid streaks. The inventor employs a backfall having 
its face adjacent to the beating-drums provided with 
spaced-apart sets of ribs for mixing the pulp after leav- 
ing the drum. 

AUTOMATIC AIR-PUMP.— Cicero M. Hobby, San 
Diego, Cal. The construction devised can be used as 
well for exhausting as for compressing air. The novel 
feature of the invention are to be found in a receptacle 
closed to the atmosphere and having a liquid-inlet, a 
valved air-inlefand a valved air-outlet, a siphon connected 
with the receptacle, and a valved connection between the 
arch of the siphon and the air-outlet. The use of a 
closed receptacle very radically affects the usual action 
of the siphon. 



ineclianlcal Devices. 

DEEP-WELL PUMP.— Sidney M. and John Pol- 
son, Laclede, Mo. The object of the inventors has been 
to construct a pump which could pass within a compara- 
tively-small casing, though of large capacity. With this 
object in view, two pistons are used, placed in tandem and 
arranged so that one operates while the pump-rod is 
moving in one direction and the other while the pump- 
rod is moving in the other direction. 

JACK.— Charles W. Doane, West Lake. La, The 
jack is especially designed for handling timbers in bridge- 
work. It can be clamped to the side of the timber, 
whether round or square, and used for lifting another 
timber alongside; or it can be supported on any conve- 
nient base and clamped to a timber in order to lift that 
timber. The jack can be used in a vertical, horizontal 
or inclined position. 

DEFIBRATING-MACHINE.-Manuel A, Torre, 
Merida, Yucatan, Mexico. The machine is designed to 
clean vegetable fibers and particularly to scutch leaves. 
It is exceedingly simple in construction, inasmuch as a 
single conveying-wheel is employed. The leaf is thor- 
oughly scutched, for the reason that it is alternately 
seized at its opposite ends, the raising action of a central 
chain (constituting one of three endless, flexible connec- 
tions engaging the conveying-wheel) insuring the en- 
gagement of a lowermost chain with the proper end por- 
tion of the leaf. 

HOIST.— Ephege B. Achee, Labadieville, La. This 
invention provides a dumping-hoist designed particu- 
larly for use on sugar plantations to carry the cane from 
the farm-wagons to the tramcar in which the cane is 
conveyed to the mills. The apparatus considerably fa- 
cilitates the work by the employment of two dumping- 
carriers of special construction, which can be worked 
alternately, so that when one is dumping, the other is 
loading. 

WEIGHING-MACHINE. — Edward W. ( ollins. 
Coalville. Iowa. The purpose of this invention is to pro- 
vide means for controlling the feed of granular material 
fro a weighing machine— a purpose which is Httained by a 
novel valve mechanism, comprisiuK a main and an aux- 
iliary valve hung on and actuated by the scale-beam. 
The auxiliary valve serves to cut oflE the major portion of 
the material to be weighed; and the main valve serves 
subsequently to cut off completely the supply of the 
material. By this arrangement of main and auxiliary 
valves, a simple device is provided for regulating the 
supply to the scale-beam. 

FRUIT-PARING MACHINE. - Haven M. Hapf, 
Ludington, Mich. On the framework of the machine a 
paring-disk is mounted and a fruit-bolder is pivoted. A 
pulley and band connect the fruit-holder with a driving- 
shaft, whereby when the frame is moved backward and 
. forward, the fruit being pared is respectively removed 
from or pressed against the paring-disk, thus enabling 
the operator to reerulate the pressure against the paring- 
disk to correspond with the firmness or softness of the 
fruit. 

REVOLVER.— Christopher D. McDonald, Vance. 
Colo. In a former patent the inventor described and 
claimed a revolver in which the handle portion is pro- 
vided with rigidly-attached upper and lower extensions 
inclosing the cylinder-space, and the barrel is vertically 
hinged between the forward ends of the rigid extensions 
and bears the revolving cylinder, which swings out when 
the barrel is deflected about the jnint at the two forward 
extensions of the handle. The piesent invention is based 
on the same principle, but provides an improved means 
of articulation, so that the weapon can be readily broken, 
the shell ejected, and the chamber reloaded. 

MOLDING-MACHINE.— Matthew F. Allen, Nash- 
ville, Tenn. The invention provides a device which 
can produce castings for *' metal hollow ware " more 
rapidly than by present methods, and which can be 
moved about over the foundry floor, so that the sand 
can be shoveled directly from the floor into the machine 
and the finished molds deposited upon the floor back of 
the machine, thus obviating the necessity of transport- 
ing the sand to the machine and the molds from the 
machine to the floor. With this apparatus it is possible 
to mold and pour continuously. 

RAG-ENGINE.— Edward A. Jones, Pittsfield, Mass. 
This engine is arranged to relieve the beating drums of 
unnecessary pressure of the entering pulp, thus saving 
power in driving the engine and insuring a thorough 
mixing and agitating of the pulp and a rapid circulation to 



Railivay- Appliances. 

AUTOMATIC CAR-AXLE LUBRICATOR.— PiER- 
poNT T. Langdon, Audubon, Minn. The lubricator 
comprises a trough in the axle-box, having two flanges 
extending up at the sides of the axle- journal. On one 
end of each flange is a hook, and on the free end of the 
axle- journal is a cap-plate, radially projected and provided 
with a circular edge. The hooks on the sideflangesof the 
trough engage with the edge. A scraper blade is mounted 
on the end of each side flange below the hook. These 
blades come in contact with the cap-plate to scrape the 
lubricant therefrom into the trough, 

STOCK-CAR.— Harry C. Carson, Virdeu, HI. 
This invention is an improvement for changing stock- 
cars from single-deck to double-deck and vice versa. 
The car has vertical side studs or uprights and alined 
blocks, both of like thickness and witdh. The blocks are 
separated from the studs by narrow spaces which receive 
cross-bars. Floor-sections which have parallel cross- 
cleats on the under side, and side notches are adapted to 
receive the previously-mentioned studs and blocks, so 
thatthe section may slide up and down thereon. Sup- 
porting-posts are connected with the cross-bars and are 
adapted to enter sockets therein and in the floor of the 
car. The cleats are separated to accommodate the cross- 
bars between them as required when its floor is elevated, 
and are arranged in pairs separated to receive a bar and 
post between them as required when the floor is lowered. 

JOURNAL-BOX AND LID.-John D. Murray, 
Albany, N. Y. The journal-box has a recess inits top and 
a hinged lid. A plate-spring is fastened to the inner 
face of the lid, the upper free end of the spring being 
curved in to pass under the upper rim of the box opening 
into the recess. The spring constantly pulls the lid uni- 
formly against the seat when the lid is closed, to render 
the box dust-proof. 



miscellaneous Inventions. 

NOZZLE.— Victor C. Swanson, Salem, S. D. The 
nozzle is so constructed that it c^ be turned to different 
angular positions ',\ if h respect U^ the head of the hose, 
and for that reason is particularly serviceable in cleaning 
boilers provided with small handholes not of sufficient 
size to enable a workman to insert both hands in the 
boiler. 

BUCKLE. — Emanuel Reyhinq, Manhattan, New 
York city. This buckle has two interlocking members, 
each comprising a metal shell containing a wooden block 
in which an eye is secured projecting beyond the shell to 
engage a keeper. The front faces of the two members 
are perfectly flat and can be readily ornamented to en- 
hance the appearance of the buckle. If desired, a sim- 
ple ornament can be applied to one of the members, so 
as to give the buckle the appearance of being of one 
piece. The construction of the buckle is far stronger 
than that ordinarily employed. 

PROCESS OF MANUFACTURING LIME AND 
CARBONIC ACID.-GusTAP M. Westman, Manhattan, 
New York city. By this process, both lime and carbon 
dioxid are produced for the market In the apparatus a 
mixture of highly-heated carbon dioxid and steam passes 
into and up through a column of limestone, converting 
the latter into calcium oxid. The expelled carbon di- 
oxid is then charged with water, which causes the heat 
of the gas to convert the water into steam, thereby re- 
ducmg the temperature. A portion of the cooled gas 
charged with steam is then conducted into a regenerator 
and highly heated therein, and used in turn for expelling 
carbon dioxid from the lime. Finally, the calcinm oxid 
is drawn from the base of the column. 

SMOKER'S PIPE.- Charles E. Angell, Salt Lake 
City, Utah. A passage in the mouthpiece of this pipe is 
turned upward at its discharge end and opens at the 
side. A distributer-plate bound rigidly to the mouth- 
piece is located over the discharge end of the passage 
and deflects the smoke. By these means the fumes are 
evenly distributed in the smoker's mouth, not concen- 
trating upon the point of the tongue as in the ordinary 
form. This construction prevents liquid charged with 
nicotin from entering the mouth. 

WRITING-I'ABLET.-Elisha D. Hurlbut, Jr., 
Brooklyn, and Dwight Terry, Manhattan, New York 
city. This device keeps double-sheet writing paper in con- 
venient pad form for writing and for blotting the writing 
without danger of soiling the paper. It consists of a 
back of stiff material, a series of folded sheets of paper 
superimposed on the back, each half of each double 
sheet being free at its top, bottom, and outer edges from 
the other half of the same sheet, thus enabling the 
halves to be turned over successively. There are also 
provided a detachable connecting medium at the creases 
of the sheet, a blotter at the opposite edge of the back, 
and flexible connections between the near edg^ of the 
back on one hand and the cover and blotter on the 
other, the width of the connections being about equal to 
the thickness of the pad formed by the superimposed 
leaves. 

GLOVE.— Henry SinclairDelamere, Ferndale, Cal. 
The slitted wrist portion of this glove has devices for fast- 
ening the tides of the slit together. A hand portion with 
short open-ended finger portions has a slit extending 
from the outer edge of the little finger portion along the 
outer edge of the hand portion to the beginning of the 
wrist portion. A lacing on the slitted edge connects the 
outer and the inner hand portions with each other along 
the slit, and holds a hand-dressing in place on the hand 
of the wearer. The wrist-fastenings serve to hold the 
glove in position on the hand to prevent accidental dis- 
placement of the glove and the hand-dressing. The 
i glove can be worn by oarsmen, golfers, and othero. 



BUTTON-DISPLAYING DEVICE.-Meyer Harz- 
BBRG, St. Paul, Minn. Collar and cuff-buttons and 
similar articles which need attractive display can be 
quickly inserted and removed in this device, which con- 
siste of a plate, having rows of tongues, each tongue 
with an upper narrow neck attached to its upper end to 
the base, and a lower, wider body fixed at its lower end 
to the same. The plate is adapted to receive the base of 
a collar or similar button beneath the lower, wider por- 
tion of the two tongues of adjacent rows. The plate is 
preferably made of thin metal, although pasteboard, 
celluloid, or other material can be used. 

NIPPLE-HOLDER. — Christian W. Meinecke, 
Jersey City, N. J. The nipple-holder is a decided im- 
provement upon a similar device previously patented, 
in so far as the holder is rendered more effective than 
heretofore and is stronger and less liable to disarrange- 
ment. The construction is simple; the few parts re- 
quired can be readily assembled. 

VEHICLE-TIRE.— Henry H. Gerhardt, Nashville, 
Tenn. Around the rim, a sectional tire is disposed, each 
section consisting of a series of disks secured to the 
rim, and one or more of the sections consisting of a 
smaller number of disks than the other and serving as a 
key or keys to fill the space between the ends of the 
longer sections. The short section or sections are inde- 
pendently secured to the rim. A very durable tire is 
produc:d by the use of leather strips held together by 
nails or a suitable binding substance. 

BLOTl'ING-PAD, — Anton D. Glueck, Newark, 
N. J. This simple device is a small pad held on the 
small finger during writing, by means of an elastic band. 
The pad acts both as a support for the hand and as a 
blotter. Actual tests of the pad have proven that it is 
very useful in such work as posting books, when the 
amount of each entry is small and the writer desires to 
turn the page to post another entry. 

WATCH-WHEEL GAGE.— Robert L. Marshall, 
Elizabeth town, Ky. The device accurately determines 
whether all points on the periphery of a balance-wheel 
are equidistant from the center and whether the wheel 
is exactly true or coincident with the plane in which it is 
adapted to move. The invention consists of a base on 
which are mounted means for holding the pivot of a 
balance-wheel or the like and a graduated plate with a 
sensitive pointer or indicator arranged to be held at differ- 
ent places on the base, so as to bring the bent end of 
the pointer in contact with the side and periphery of the 
wheel. 

PACK-SADDLE, -Edgar F. Bliss, Providence, Ari- 
zona Territory, This inventor has devised a simple and 
highly efficient pack-saddle, the parts of which can be 
variously arranged and assembled, so as to be adapted 
for carrying loose and sacked ore, cord-wood, baled hay, 
and other bulky material. The saddle is very durable, 
for the reason that no ropes are employed in its construc- 
tion. 

STOVE.— Wellesley R. Hampden, Spokane, Wash. 
It is the purpose of the invention to provide a stove in 
which the combustion of the fuel will be rendered more 
complete than has heretofore been possible. The pur- 
pose has been attained by causing the draft from the 
firebox to pass circuitously through various portions of 
the stove, thus not only superheating the fuel, but fa- 
cilitating the combustion of the infiammable gases 
which pass from the fire-box. 

PERPETUAL CALEjSDAR.-Emin G. Tasso, Rue 
Racine 33. Paris. France. The calendar is in the form of 
a cylinder or polygonal tube, which bears numbers and 
dates. By means of this calendar it is possible to ascer- 
tain on what day of the week any given date in past or 
future years fell or will fall. In form, the calendar is 
exceedingly compact; in operation, very effective. 

PHOTOGRAPHIC VIGNETTER. - Charles W. 
Christman, Waterville, Minn. The vignetter consists 
of a rigid, elongated frame, placed beneath the camera 
and carrying at its outer end a screen which can be ad- 
justed in any manner to enable the operator to obtain 
almost any effect desired. 

STAMP.— Martin R. Driscoll, Frisco, Utah. The 
invention provides a means for attaching the stamp, so 
that the hitherto troublesome necessity of dressing the 
end of the stem to fit a socket in the head or boss is 
avoided. The liability of the stem to breakage is greatly 
reduced. Should the stem break, the fracture will be 
comparatively small and may be quickly drifted out 
from the stamp head or boss. 

APPAREL-COAT.— Mark L. Kelley, Manhattan, 
New York city. The coat is of the raglan style and is 
effectively stiffened at the shoulders, so as to retain its 
shape, and yet, so as to enable it to be altered to form a 
coat of the ordinary pattern, should the wearer so de- 
sire. 

FIREPROOF STRUCTURE, — John Streifler, 
Manhattan, New York city. The purpose of the inven- 
tion is to provide a fireproof construction for dumb- 
waiters, elevator-shafts, and partitions, utilizing metal 
tongues to hold the parts of the structure together, 
which tongues are completely concealed within the 
structure. The sections of the fireproof structure are so 
attached to one another and to the tie. plates or tongues, 
that an ample and sightly cement connection can be 
made. The abutting ends of slabs or blocks used in the 
construction of small dumb-waiter shafts can be quickly 
and perfectly tied together, especially when each face of 
I the shaft is built up of single slabs or blocks. 
I LUBRICATING APPARATUS. — Hank Dangler. 
Cleburne, Tex. The apparatus embodies means whereby 
locomotive -bearings can be lubricated, either when the 
locomotive is moving or when it is standing still. 
The apparatus acts automatically to supply the journal 
and spreads the lubricant over theentireeurface engaged. 
The operation is automatic as long as oil is in the supply 
tank. 
] FLY -BRUSH FOR DOORS.— Charles H. and Ar- 
thur R. Anderson, Buda, III. This device for brushing 
away flies and preventing them from entering a doorway 
when opening or closing the door is composed of a 
I brush-shaft mounted in the upper part of the casing be- 
tween the jambs. The shaft has one end reduced and 
formed with a spiral groove, on which end a rope is 
wound. A coiled spring has one end secured to the rope 
and its other end to the jamb of the casing to which the 
' door is hinged. A second rope winds in an opposite di- 



rection to the first rope on the other end of the brush- 
shaft and is secured to the free edge of the door. 

METHOD OF CONDENSING FLUE-DUST.— Ru- 
dolf RuETSCHi, Perth Amboy, N. J. The fumes es- 
caping from metallurgical establishments are cooled in 
narrow channels under exclusion of air by an external 
cooling medium, to precipitate a portion of the eolid 
matter in the fumes; then the more or less cooled fumes 
are mingled to equalize their temperatures. A second 
cooling of the fumes under the exclusion of air now fol- 
lows; whereupron the fumes are compressed and mixed 
with air. The mixture, after having been divided and 
expanded, is given a whirling motion in closed recepta- 
cles at ihe same time cooling the mixture in order to 
precipitate the remaining solid matter. 

DESK ATTACHMENT.— Charles F. Nesse, Elko, 
Nev. The attachment comprises a plate having a top 
and bottom member by which it is clamped to the desk. 
A retaining-surface on the top member of the plate is 
adapted to be engaged by the arm of the writer. The 
attachment is designed to prevent the arm of the writer 
from sliding along the smooth surface of the desk, and to 
indicate at a glance whether the arm is in proper posi- 
tion. 

LENS ATTACHMENT FOR LAMPS, - John C. 
MoLLOY, Cincinnati, Ohio. To increase the illuminating 
power of a lamp, a lens is securely held on the chimney. 
When the burner is lighted, the rays of light are re- 
fracted by the lens into the room. 

WRITING-TABLET. — Ethblmer E. Magee, 

Waynesville, N. C— The ordinary school copy-books ne- 
cessitate the use of the entire page for the reproduc- 
tion of a single copy. The present writing-tablet ena- 
bles the pupil to use the same sheet of paper for several 
copies and thus prevents the wasting of paper. The de- 
vice also provides means for concealing the work al- 
ready done by the pupil, so that only the perfect copy is 
reproduced and not the mistakes previously made. 

HEATING-DRUM. ~ Robert L. Hollingsworth, 
Atlanta, Ga, The drum is applied to an ordinary heat- 
ing-stove or kitchen- range and Is designed for heating 
and baking and for warming dishes and the like. The 
drum comprises a shell having an inlet near the top of 
its front end and an outlet at the rear end. An oven ex- 
tends from one side to the other of the shell. The top 
of the oven is below the inlet and the rear end is spaced 
from the rear end of the shell. A transverse partition 
below the bottom of the oven terminates short of the 
front end of the shell and has an opening in its rear [wr- 
tion. A damper above the outlet of the shell is adapted 
to close the opening in the partition. A cleaning-door 
gives access to the space below the partition. 



Designs. 

BELT.— Louts Sanders, Brooklyn, New York city. 
The belt has a diamond-shaped central portion, upper 
and lower continuous cords following the contour of the 
body of the belt, and a cord having a skeleton diamond 
formation at the central portion of the body. 

Note.— Copies of any of these patents can be fur- 
nished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this papsr. 



NEW BOOKS, ETC. 

A Hand Book of Testing Materials 
FOR THE Constructor. Text 
by Prof. Adolf Martens. Trans- 
lated and edited by Gus C. Henninpr, 
M.E. New York: John Wilev & 
Sons. 1899. 8vo. 3 vols. Pp. '632. 
Price $7.50. 
There are two volumes, one of text and one of illus- 
trations. The author is Director of the Boyal Testing 
Laboratories at Berlin and at Charlottenburg. To the 
description of the customary methods of testing, the 
author has added a presentation and discussion of the 
most important types of testing machines and auxiliary 
apparatus. The editor has done well in selecting 
such an authoritative book for translation. It is certain 
to take a prominent place apon the book shelves of the 
engineer, for there cannot be too many books of this 
kind. 

Annual Analytical Cyclopedia of 
Practical Medicine. By Charles 
Be M. Sajous, M.D., and one hundred 
Associate Editors. VoL V. Phila- 
delphia: F. A. Ba vis Company. 1900. 
Svo. Pp. 663. 
This volume which is the fifth of a series is up to the 
high standard which has been maintained through all 
the volumes of the series. It takes in subjects from M 
"Methyl Blue" to R "Rabies." The illustrations 
and plates are excellent and the typograph, presswork 
and binding are of the best. Diseases are treated se- 
parately under the proper heading, and are divided in 
sections such as " Etiology," '" Bacteriology," '* Morbid 
Anatomy," ''Treatment," etc. 

The Study of Breeds in American 
Cattle, Sheep and Swine. By 
Thomas Shaw. New York and 
Ciiicago: Oranp:e Judd Company, 
1900. Pp. 371. Price $1.50. 
The book has been written, so the author tells ps in his 
preface, for the purpose of discussing all the pedigreed 
breeds of cattle, sheep and swine at present existing in 
America, as \Vell as the more important snb-breeds. 
From its general style we should judge that Prof. Shaw's 
study will be of considerable service to students of agri- 
cultural colleges. Fairly good illustrations accompany 
the text. 

Heliocentric Astrology and Solar 
Mentality. By Yarmo Vedra. 
Philadelphia: David McKay. 1899. 
8vo. Pp. 366. Price $1.50. 

Our New Prosperity. By Ray Stan- 
nard Baker. New York : Doubleday 
& McClure Company. 1900. Pp. 373. 
Price $1.35. 

The profoundly important readjustments which have 
taken place in our relations to other countries and in the 
attitude of fhe various parts of our country to one an- 
other, have been indicated in this book by grouping the 
sfgnificant facts of the present era of prosperity in such 
a manner as to show the general tendency of A.merican 
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financial, commercial, industrial, and, to some extent, po- 
litical affairs. A]thou&:h not a complete review of the 
conditions in every branch of industry the book contains 
all the important facts and statistics in most departments 
of activity. 

Total Eclipse of the Sun. By Mabel 
Loomis Todd. New and Revised 
Edition. With Introduction by 
David P. Todd. Illustrated. Bos- 
ton: Little. Brown & Company. 1900. 
Pp. 273. 16mo. Price $1. 
The recent eclipse has aroused popular interest in the 
sun. A new edition of Mabel Todd's work having become 
necessary, the opportunity has been seized of incor- 
porating an account of the eclipses of 1896 and 1898, so 
successfully observed in Nova Zembla and India, and of 
that of May 28, 1900. 

Lessons in Elementary Physiology. 

By Thomas Huxley. Edited by 

Frederic 8. Lee, Ph.D. New York : 

Macmillan Company. 1900. Octavo. 

Pp. 577. 177illustrations. Price $1 40. 

Thomas Huxley's "Lessons " are too well known to 

require any extended notice here. The new edition 

which lies before us has been carefully revised and 

brought up to date by Prof. Lee, of Columbia University, 

so that it now forms a complete modern, elementary 

cext book on physiology admirably adapted for school 

and college use. 

FoaNATURA DoMESTicA. By Attilio Ge- 
rutti. Milan : U. Hoepli. 1900. 16mo. 
Pp, 421. 200 Illustrations. Price $1. 
An excellent little book on plumbing in the "Manual! 
Hoepli," of which stp-ies 600 vtilumes have been issued. 
It is to be hoped that at some time we may have in Eng- 
lish a technical series which will compare with this 
one. The Weale series was an excellent one, but the 
volumes became superseded. 

LE GONSTRUZIONI IN CALCESTRUZZO ED 

IN Cemento Armato. By Giuseppi 
Vacchelli. Milan : U. Hoepli. 1900. 
16mo. Price $1. 

The author has prepared a valuable technical book on 
concrete and cement construction. It is one of the best 
treatises we have ever seen in any language upon the 
subject. It is profaeely illuetrated by 210 engravings. 

Introduction to Science. By Alex- 
ander Hill, M.D. New York: Mac- 
millan Go. 1900. 16mo. Pp. 140. 
Price 40 cents. 

One of the admirable little volumes of "Temple 
Primers." 'J'his little book aims at giving an account in 
popular language of the scientific problems which are 
most piominent at the present time, and attempts to por- 
tray the attitude of the mind of those engaged in solving 
them. 

L'Incandescenza 1 GrAS. By Dr. Lniiji 
Castellani. Milan : U. Hoepli. 1900. 
16mo. Pp. 144. Price 50 cents. 
We have never before seen a work on the manufacture 
of mautles for incandescent burners. The little volume 
before us is a thoroughly practical treatise on the sub- 
ject, and our only regret is that it is in the Italian lan- 
guage and, therefore, cannot be of much use to those 
who do not read Italian. 

Hemp. A Practical Treatise on the Gul- 
ture of Hemp for" Seed and Fiber 
with a Sketch of the History and 
Nature of the Hemp Plant. By S. S. 
Boyce. New York : The Orange 
Judd Go. 1900. ISmo. Pp. 193. Price 
50 cents. 

Few plants adapt themselves as readily to cultivation 
and in as varying climates as does hemp. It was one of 
the first plants introduced into America by the Colonists, 
and there seems to be no reason why it should not again 
take ite proper place among our national industries. 
The author has given great attention to the study of the 
hemp and his book is a most excellent one. 

Kelly's Directory of Merchants, 
Manufacturers AND Shippers and 
Guide to the Export and Im- 
port Shipping and Manue^actur- 
ING Industries of the World. 
London : Kelly's Directories, Limited. 
1900. 14th edition. 8vo. Pp. 3,488. 
Price $10. 

The portly volume before us is about the most satisfac- 
tory work of this kind that we have ever seen. Its index 
of trades is most exhaustive, and the large list of cities 
and towns is most comprehensive. As an example of 
that way in which the work is compiled, take Holland: 
First comes general information relative that country, 
then follow particulars as to the extent of commerce 
and imports to Great Britain; a long list of the various 
cities, principal manufacturers and mercliante in each 
city, custom tariffs of all nations, a section devoted to 
trade marks, a large business directory of London, and a 
business directory of England, Scotland, Wales and Ire- 
land. We notice a most amusing letter in the preface 
relative to Her Majesty's Secretary of State for Foreign 
Affairs. This letter is on a par with many of the British 
consular reports, and affords a painful contrast to our 
remarkably efficient Consular Service of the United 
States, our consuls not being deterred from making 
eearching inquiries in regard to trade in foreign coun- 
tries. 

Some Strange Corners of Our Coun- 
try—The Wonderland of the 
Southwest. By Charles F. Lum- 
inis. New York : Century Company. 
1898. 12mo. Pp. 307. Price $1.50. 

The book is handsomely illustrated, many of the cuts 
being wood engravings. The authordeals with such sub- 
jects as " Grandest Gorge in the World," " The Forest 
of Agate,". "The American Sahara," "Montezuma's 
Well," "Montezuma's Castle," "The Greatest Natural 
Bridge on Earth," "Stone Autograph Album," " The 
Navajo Blanket," and others equally interesting. The 
author tella bis storieB in a moet pleasing style. 
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Marine Iron Works. Chioafro. CataloRue free. 

For hoisting engines. J. S. Mundy, Newark, N. J. 

'* U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Write Baker Mfg. Co., Racine, Wis., about pushing 
any new article. Facilities excellent. 

Most durable, convenient Metal Workers' Crayon is 
made by D. M. Steward Mfg. Co., Chattanooga, Tenu. 

Ferracute Machine Co., Bndgeton. N. J., U. S. A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 141 Varick St., N. Y. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chineCompany. Footof EastlSSth Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, |4. Munn & Co., publishers. 361 Broadway, N. Y. 

1^- Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. ITree on application. 
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HINTS TO CORRESPONDENTS. 

IVames and Address must accompany all letters 
or no attention will paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date ()f paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a httle research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing; or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific Aoierlcau Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(7909) F. L. asks: 1. What causes. the 

hummmg in electric street railway motors ? They are 
noiseless when new, but after about six months or a 
year, they begin to hum. A. If this statement is true, 
we are not able to give a reason for it. There is no elec- 
trical cause which after this or any other period will de- 
velop a humming noise, nor any mechanical cause for 
such a universal effect. We suggest a broader investiga- 
tion to see if all motors hum at the end of six months. 
3. In cast-welding rail joints do they allow for any ex- 
pansion or contraction ? If 80, how ? A. No. If the 
joint is made stronger than the force of contraction, the 
rail will not break. If the lail is held down more rigidly 
than the force of expansion, it cannot break away from 
its fastenings. Hence, it will stay in its place both in 
winter and in summer. This is the theory. 3. Is there 
any direct incorporation of the metal, in the rail and in 
the cast ? I have heard some claim there is not, while 
others claim that the rail iB fused at one or two points, 
generally about the size of a half dollar, where there is a 
direct union of the two metal?. A. There is firm adhe- 
sion. We do not know whether there is incorporation 
or not of the two metals. 4. We have made a box-kite, 
with 2 cells, 16 inches long, and 15 inches square, with 
about 10 inches clear between them. When we try to 
set it up it will dive down, after going up about 35 or 30 
feet, sometimes hitting the ground and breaking some of 
the sticks. A. We advise you to apply to the Weather 
Bureau at Washington, D. C, for the plans and con- 
struction of a.box-kite. 

(7910) J, B. P. asks: 1. Will you please 

advise me of some compound, or chemical, that will 
clean scales from a boiler, while boiler is in use, without 
any risk of burning the boiler, by water foaming ? A. 
For keeping a boiler clear of incrustation there is nothing 
so easily managed as caustic soda or potash lye. Di^olve 
about a quarter pound of the soda or lye for each horse 
power of the boiler in a barrel or tub of water and con- 
nect it with the suction of the feed water pump. Use the 
boiler for a day with the soda in. Then blow out from 
the boiIer>fter the fires are drawn or banked or when the 
engine stops, to the level of the lower gage cock or 
bottom of water gage and pump up with fresh water to 
high watermark. Use the boiler next day as usual and 
at night after fires are drawn and walls cooled below the 
temperature of injury to the boiler, blow out all the water 
and 'clean out the boiler. This may be repeated accord- 
ing to the condition of the boiler, once or twice a month. 
See Davie' book on **■ Boiler Incrustation," $1.£0 by 
mail. 2. Can Icharge a set of storage shells by connecting 
them in serien. In main circuit, batteries having the bame 
capacity in amperes and voltage, as the circuit, and will 
the batteries cause the lamps to bum dim? Would an 
ammeter connected in the circuit answer to tell when 
the batteries were fully charged ? A. Connect the cells in 
series and to the line through, the ammeter and a rheo- 
stat by which the amount of current can be ad- 
justed. A good charging rate is 2^ amperes per square 
foot of positive plates, reckoning both surfaces. The 
final voltage should be 2H volts per cell. This you must 
determine by a voltmeter in shunt with the cells. Stop 
the charging when this is reached. As you must put the 
cells in shunt with the lamps on the circuit, the charg- 
ing of the cells cannot afEect the light if the dynamo has 
capacity enough to charge the cells and light £he lamps 
at the same time. A good book for one havingcharge of 
a storage battery is l^adwelPs, price $1.75 by mail. 

(7911) E. L. C. writes : Kindly inform 
me how to copper- plate— a good heavy plate. I wish to 
plate some steel and iron wire, 2 feet long and about 12 
gage. I would also like to plate some wood a good 
heavy copper plate. I have tried a receipt from some 
book, bat with little or no BuccesB, as the plate will not 



stay on the iron or steel when I rub or try to polish it, 
and some will not take at all., A. Your trouble pro- 
bably is not due to the defecte of the description in the 
book vvhich you have followed, but to your own inex- 
perience. The only way to become an electroplater is 
to leam the trade from some one who understands it 
practically. No description can prevent you from mak- 
ing mistakes, or tell you how to recognize the proper 
working of the process and the proper condition of the 
bath and the article to be plated. Had yours been all 
right, the coating would have formed properly and ad- 
hered. Such points must be learned by actual experi- 
ence in . actual work. We are not electroplaters and 
cannot teach electroplating. We recommend Watt's 
book, price $1. 

(7912) G. A. H. asks : Can you give a 

description of a sketching camera that reflects direct 
from the photograph and not from a transparency or neg- 
ative, and how to arrange the reflectors and lens in a 
lantern to do the same ? A. We think you will find 
what you want in a " sketching camera " in Hopkins' 
" Experimental Science," price $4 by mail. He there de- 
scribes a camera for projecting opaque objects, so as to 
project them upon a screen, as slides are projected by an 
ordinary lantern. If you place the screen where you 
wish the picture to fall as you sketch it, you will have a 
sketching camera for the direct use of a photograph, or 
any opaque object. 

(7913) W. S. D. writes : I wish to make 

a storage battery large enough to light two 16-C. P. in- 
candescent lights for a few months, several hours a day. 
I would kindly ask you to please give me your opinion 
as to which book to get for Ihe construction of such a 
battery, and if you could give me some information, I 
would be very thankful to you ? A. We can supply you 
with the following books on the storage battery, '■' Salo- 
mon's Accumulators," price $1.50 ; " Treadwell's Storage 
Battery," price $1.75. Prices are by mail. We do not, 
however, advise amateurs to attempt the construction of 
a storage battery for real work. It is well enough to 
make a few cells for experimental purposes. Amateurs 
cannot expect to make cells which will have much endur- 
ance or eflSciency, as compared with the cells made in a 
properly equipped factory, and by experienced workmen. 
In your case you wish to light 16-candle power lamps. 
These are rarely made for less than 50 volts. You will 
then need twenty-five cells with five or seven plates each. 
The cost will be very much greater than for the satoe 
amount of light obtained in some other way. The labor 
of making so large a number of cells is a great deal. You 
need as many cells as if you had a greater number of 
lamps. If you really must have electric lights from a 
storage battery, we would say buy the battery. 

(7914) P. G. writes : 1 My boy is de- 
sirous of constructing a telephone line between two 
country houses about five hundred feet apart. Will you 
kindly answer in the Scientific American whether 
there is any danger from lightning ? A. If your house 
is so situated that the line can be run along the eaves 
of the houses, there is little danger from lightning on 
the telephone line your son wishes to run in the city. It 
were safer to use lightning arresters as is usually done. 
2. Is the bright light in the western sky early in the 
evening during the last month a star or an electric light 
sent "up in a balloon" from Edison's workshops at 
Menlo Park ? I maintain that it is a star,but my friends 
have scoffed at me so much that I do not know where 
'* I am at." I have tried to demonstrate by crude trigo- 
nometry that it must be a star, but they refuse to be con- 
vinced. Therefore I seek an answer from one whose 
authority will be unquestioned. May I hope that you 
will help me out ? A. The light is doubtless the planet 
Venus. It would be impossible to raise a balloon high 
enough to have the light so far above the horizon. This 
is a frequent question, but has little reason under it. 
Mr. Edison has done many wonders, but is hardly wiz- 
zard enough to raise a light which could compete with a 
planet in brightness. Mr. Edison's laboratory was re- 
moved from Menlo Park years ago to Orange. 

(7915) J. L. C. asks: 1, Can you give 
details of construction of an acetylene search light that 
will project a narrow beam of light ? A. An acetylene 
search light present* no peculiar conditions. Place the 
light in the focus of the reflector. Have the reflector ad- 
justable so that it can be brought nearer or slid farther 
from the burner. You can adjust for best projection of 
the beam as may be required. 2. How would be the best 
way .to reinforce the above light, to increase the size of 
the burner, or to add individual burners ? A. You can- 
not obtain all sizes of burner for acetylene. To increase 
the illumination you must add to the number of burners. 
They are usually placed tandem, and not abreast, when 
used for projection. 

(7916) J. E. P. asks : 1. How to remove 

the elements from a Hercules battery cell after the salta 
have crystallized, forming a solid mass of zinc, carbon 
and jar. I have about a dozen cells in this condition, 
and it is impossible to get the elements out of the jars. 
A. We would suggest that you soak your cells in water, 
thus dissolving the crystals which have formed. This 
will be a slow operation. It will hasten matters to dig 
out all the crystals which can be got at with any sharp- 
pointed tool. Sulphuric acid will dissolve the substance 
more rapidly, but it will also consume the zinc, which 
you are probably desirous of saving. In this case pre- 
vention is better than cure. 2. Can satisfactory results 
be got from compressed air in an ordinary steam cylinder, 
and how high a pressure is necessary per rated horse 
power of engine to get best results? A. The best steam 
engine is also the best for compressed air. Only a very 
little higher pressure or longer cut off is needed to give 
the same results for air as with steam for power. 

(7917) L. A. S. asks: 1. What per cent 

of electricity, going out through the trolley wire, gets 
back to the dynamo through the rails orground P A. All 
the current returns to the dynamo in one way or an- 
other. 2. Would it be possible under existing condi- 
tions of insulation, to send the current out through the 
rails and back to the dynamo through, the trolley wire, 
and if so, would the electrical efficiency be the same ? 
A. The trolley wire is made plus, not as you seem to 
think, because the current might not go out properly if 
sent out by the rails, but to protect metals, water and gas 
pipee, etc., from corrosion at much as possible. It 



makes no difference to the electrical efficiency which 
wire is attached to the trolley, the plus or the minus. If, 
however, the current flows from the trolley wire to the 
ground on its way back to the station, it will not act by 
electrolysis so much upon the metal which it traverses, 
as if it flowed in the opposite direction. Iron and lead 
are positive, and tend to attach themselves to the nega- 
tive pole of the circuit. If then the rails, and water and 
gas pipes are in the direciion of the flow of the circuit, 
they are not reduced by electrolysis as they should be if 
the current were flowing the other way, from the rail to 
the trolley wire. 

(7918) L. H. R. asks : 1. Does a static 

electric machine depend for its volume of electricity on 
the superficial size of plate or velocity, and will a suffi- 
cient series of plates at a greater speed give off very 
much electricity at a high speed on one large disk, at 800 
or 300 revolutions ? Please answer an old reader in query 
column next issue, to satisfy a difference of opinion. A. 
The discharge of a static machine depends upon several 
conditions, size of plates, swiftness of rotation, dryn^s 
of plates, absence of dust, etc. The spark cannot much 
exceed the radius of the plates in length, since it will find 
the distance less between the combs if the balls are separ- 
ated more than half the diameter of the plates, and will 
pass between the combs taking the axle of the machine 
on its way across. Thip is the reason for using as large 
plates as convenient. Glass ip the best substance for the 
plates. Since there is a limit to the safe speed for glass, 
hard rubber is now used a great deal. This can be run 
at any speed desired, and a very strong spark can be pro- 
duced. It is better to upe several smaller plates than one 
large one, because of compactness and neatness of ap- 
pearance. A well-made machine with two 18-inch plates 
of hard rubber, driven by a quarter horse power motor, 
gives a steady stream of sparks at 1,800 revolutions per 
minute. It may also be driven by hand, though no one 
can maintain that speed very long. 2. Are mica plates 
superior to glass ? A. Mica differs very little from 
glass in its inductive capacity, and would serve equally 
well for the plates of a static machine, if pieces of suffi- 
cient size could be had at a moderate cost. 



TO INVENTORS. 

An experience of over fifty years, and the prepara- 
tion of more than one hundred thousand applications 
for patents at borne and abroad, enable ua to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere 
A synopsis of the patent laws of the United StatM and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prlc^ which are low, in accordance with the tim^ and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office Scientific American, 
361 Broadway. New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

JULY 3, 1900. 
AND EACH BEARING THAT DATE. 

[ See note at end of list about copies of these patents.! 



A braiding or polishing machine, C. S. Yarnell 652.874 

Acid, making hydrocyanic, E. Beringer 652 741 

Air compressor, hydraulic, D. Kirkman 653,093 

Alloy and making same, R. C. Carpenter 652,8^ 

Alloying with iron or steel, obtaining hardening 

or toughening compounds for, R. C. Baker 652.877 

Anchor, L. M. Bowers 653,062 

Applicator. J. B. Hill 652.848 

Automatic indicator, V. Leto 652.790 

Automobile running gear, C. Cotta 652,949 

Automobile running gear. H. M. Quick 663.181 

Automobile vehicle, H. W. Libbey 652,851 

Awning, A. I^ Clark 662.835 

Axle, velocipede crank, J. P. Scovill 652,865 

Back pedaling brake, F. A. Miller 652,799 

Bag. See Punching bag. 

Bag holder, B. Noble.... 653,0;i5 

Balance escapement, M. Burt 653,031 

Bale tie machine, wire, Daniels & Marshall 652.998 

Bale tie making machine, Daniels & Marshall 662,953 

Ball. See Pool ball. 

Barrel former, W. M. Schoolfleld 662,811 

Basket cover clamp and handle, M. Tucker ■(t^,12lM 

Bearing, J. B.Halifax B5^,344 

Bearing, ball, E. 8. Reed tiS^llBi 

Bearing, roller, A. J. Theiring 652.819 

Bearings, etc., making semisteel, J. B. Halifax.... 652.845 

Bed corner coupling, metallic, F. W. Walker 663.158 

Bell, Bevin & Arnold 653.195 

Bicycle crank, C. B. Wells 652.968 

Bicycle gear, A. Brady 662,912 

Bicycle pump, A. L. Crandall 6.52.997 

Blower, automatic, H. H. Huflf 652.964 

Boat lowering mechanism, C. Schneemann 65;^,121 

Boiler. See Steam boiler. Water tube boiler. 

Boiler brace, P. F. Dundon 653.000 

Boiler cleaner, T. G. Forster *S2,7fW 

Boiler tube cleaner, W. H. Ingersoll 6.')3,090 

Bolt. See Coupling bolt. 

Bookrest or table, adluatabl^, M. Miller 653,107 

Books, etc., machine for forming, T. C. Dexter... 653,196 

Boots or shoes, elastic tread for. E. E. Wolf 653,161 

Boring and drilling machine, J. Pohl, Jr 6,')2.978 

Bottle, non-reclosable, J. E. Laidlaw 65,H,098 

Box. See Display box Letter box. Paper box. 

Tool box._ 
Brake. See Back pedaling brake. 

Branding, II. H. Levy 652,791 

Bridle curb hook, F. Swales 652,905 

Brush. G. Rowell 653.039 

Brush holder, paint. C. W. Woods 653.051 

Bung and bushing therefore. H. Nadorff 652,858 

Bniisen burner, open, H. B. Cary 653,166 

Buried alive, electric device for indicating the 

awakeninc of persons, W. J. McKnight 652,934 

Burner. See Bunsen burner. 

Button. H. C. Liu Frio 652.959 

Button and pin back therefor, badge, A. Phelps _ 653.150 

Cake machine, H.H. Hui^erford 652.965 

Calk attaching clamp, H. tt. Foresman 652,840 

Can filling machine. J. H. Brown 653.063 

Can opener, W. F. Dale 65.H,070 

Can opener. W. Vogel 652.938 

Can washer, milk, C. Marwitz 653,144 

Cans, machine for filling liquids into, J. W. 

Tuttle 1 652,820 

Canceling machine, stamp, Vail & Potter. 652.821 

Cap for closing vessels. A. A. Low 652,793 

Car brake device. J. S. Baker 653,056 

Car coupling, P. P. Duket 652,955 

Car door. S. J. Johnson 652.931 

Car. dumping. J.J. Souder 652.929, 652,930 

Car fender. J. Sullivan 653.154 

Carbonating and dispensing apparatus, liquid, H. 

Robertson 652,810 

Carriages, device for jogging baby, Johnson & 

Lepsch 652,896 

Carts, regulating device for riding, Y.H. Bou- 

dreau 652.883 

Carving machine, H. Maries (reissue) 11.8.'i9 

Cash register, T. H. Blair 652.829 

Chain bar, watch, M. D. Ferguson 652.764 

Chain link straightening device, D. Carroll 65.3,064 

Chain repair link. J. H. Muckerheide 652.918 

Chair, J. T. Moore 652,801 

Chairs, etc., cushioned runner for rocking, J. A, 

Lindeman 653,103 

iContinued on page SO.) 
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Checkrein hook, R. H. Berfestresser 653,194 

Chimney ventilator, E. Kreutzberp ft53,097 

Chuck, automatic machine, O. F. Garvey (j52.9*)l 

Churn, G. W. Kawson GbSASS 

Churn, Welke & Biederstaedt 6o2.!)0H 

Ciear box lid holder, G. W. Clarke 653,0tiil 

Citiar pipe and inhaler, D. R. Watson B52.987 

Circuit controller. li. G. Carleton f>5!i.l3:i 

Clamp. See Basket cover clamp. Calk attaching 

clamp. 
Cleaner. See Boiler cleaner. Boiler tube cleaner. 
Gin saw clea.ner. 

Clock pendulum, electric, E. K. Adams fi52.S75 

Cloth cuttuig apparatus, C. H. Mclntire ()6:^.]U 

Cock, cylinder drain, W. F. Moses t'lnS. 14? 

Cock or lancet, A. Marubio tHVi.H;'t4 

Cosiwheei with detachable teeth. G. Dornaut HiVidT;^ 

Coil spring. .U. Tiiden „.„ H.i3.I;w 

Collar. G. K. Van Tuyl («-2.9;i; 

Com preys roller. E. I). Carter t'>iii,W>o 

Conveyer and elevator, portable. G. K. Bowers... f.52,flll 

Conveyer, pneumatic. M. J. Koyer tlo2,'.*taj 

Cooler. See .\lilk cooler. 

Corn husking machine. A. Werner. ,Ir G5:i.8S 

Corset steel lock and garment supporting liook, 

combined, Taylor & Hammond.. fioS.lSHI 

Cotton press. A. L. Treese , .^ ^i.^:^.lfll 

Cotton, silkifying, D. Ashley t)i>^,014 

C('uch and bath tub. combined, 1. K. Carman iib2.7Ai 

Counter skiving machine, H. A. Webster f)i2.824 

Coupling. See Car coupling. Hose coupling. 
Haiiway vehicle coupling. Thill coupling. 

Coupling bolt, E. L. I.owe _... (;.52.T94 

Cream separator cover. S. H. Caswel 1 , t;.i2,824 

Cuff holder. E. N. La veine. .. (;52.T87 

Cultivator, Grimm & Fuilenon. ......... ^.. (i52.S42 

Cultivator, J. W. Klineele ti.^:i.095 

Cultivator, W. F. Mniziil... 652.85:^ 

Cultivator, M.& C. Zoihier fwjli.lty 

Cultivator wee* turning attachment. F. A. 

Youngberg t)o-S.0o2 

Current resulator. alternating, 1). O. Hull f;.i2.T75 

Cut-off for water gages, safety. P. J. MacUonald.. ()52,T'.l.^ 
Cutter. See Fruit or vegetable cutter. Rotary 

cutter. 
Cutter bars, making compound, Bedford & Ash- 
ton ,.....,, (JoS.lfio 

Cutting. f«l#in}f, nnd collecting mechanism, W. 

Spalckhaver. ^ ....,*, 1552,817. 65:i, 188 

Cycle sprocket wheels, locking device for, F. W. 

Lusebrink » ^'52,972 

Dead centers, device for overcomiLig. A. B. 

Grider. (l.V^. I Tl! j 

Derrick. C. G. Farmer... fki2.;t'.2 ' 

Developing tray. S. B. Moor© fioiJ.Uii 

Digesters, etc.. circulating apoaratus for rotary, 

C. W. Smith ; (m.lSii 

Display box. M. L. Houts ^L");^.^liSf; ' 

Display frame. J. H. Fleisch. .,....., (aThij^^S 

Door. S. J. Johnson.,., ^ *t.')3ji;ii 

l>onr. car, S. J. Johnson. (i,T2,Li;vt 

Door check, A. &. R. Colburn t;62.74t; 

Door check. Jj. H. Schneider 0,52.982 

Door check and closer. H. L. Bjiiley 652.828 

Draught equalizer. H. F. Mieher et a 1 653.129 

Draught equalizer, M. & C. Zollner ii5;i,054 

J>iaughtsman's nistrument. li. M. Carmical y52.8;2 

Dniwer. money. S. C. Anderson 632,9yi 

Dredger bucket. W. H. Arnold 652,7;S8 

Drier. See Grain drier. 

D.ying apparatus, electrical, J. M. J. E. Vignon- 

Danto H52.8t)7 

Drill. See Ratchet drill. 

Driving mechanism. A. E. li. J. Thoellden Hiy.i.l'i-i 

Dyeing, etc.. apparatus fur. G. Malliiison t;52,'.il7 

Electric controller, S. W. Huff (■>5:i.087 

Electric macuines, apparatus for exciting alter- 
nating current dynamo, Hutln & Leblanc f)5B,U3S 

Electric machines, exciter for alternating cur- 
rent dynamo. Hutin & Leblane (153.089 

Electric transformer. J. J. Wood 1.72,990 

Electrical conduit, flexible. H. G. Osburn fl52,S0ti 

Electrolytic cells, purifying and strengthening 

brine for use in. ,1. Hargreaves.. .,, ^,,. fi52.84f> 

Elevator, F. E. Herdman t!62.893 

Elevator operative mechanism, K. H Herdman.. ti52.8'.i4 

End gate, J. T. Hall tlo;^.058 

Engine. See Gas engine. Rotary engine. 

Engraving machine, W. S. Eaton (i52.892 

Evaporating pan. J. V. Pender 652,920 

Eyelet h«le machine. W. W. Green.. „, 65o,lS9 

Eyelet, overseam. D. Noble ^,,, 653.113 

Fastening device. C. E. Smith i].j2.'J0'i 

Fat separating machine, P. Feiten 6.53.137 

faucet, measuring. E. Arnold 652,992 

Faucet or valve. B. F. Karrar f«3.080 

Fence wire lock. E. L. Froggatt 6,53.082 

Fender. See Car fender. Kireplace fender. 

Filter, W. Jandus ,... 652,966 

Filter, J. E. Williamson ii52.lfW 

Filter, water, A.G. Sheak 652, 92r 

Filters to faucets, etc., device for attaching, J. 

Ellis fi53.KJ2 

Finger bar adjusting device, W. D. Myers 6-53.031 

Fireplace fender, T. J. Russell (i52.!i:i5 

Fish line sinker, T. W. Fiers H53,n30 

Flushing apparatus, W. P. Hastings 6.53.(X)5 

Fruit or vegetable cutter, I. Beck t>52.740 

Fuel economizer. J. H. Hobart 652.S'.6 

Furnace. See Metallurgical furnace. Smokeless 
furnace. 

Furnace. J. N. Quinn 65.3.118 

Furnaces, apparatus for feeding stock to, T. 

Morrison 653.110 

Fuses or current arresters, manufacture of elec- 
trical, F. A. Cote 659 748 

Game. J. W. Batdorf 652.SS* 

Game board, W. H. Hillyer 65:^.085 

(Jarment fastener. F. R. White 652.y:!9 

, G irment supporter, O. Warlich f'i52.9S6 

(ias cleansing and eoollnfi" apparatus, L. Hirt 652.775 

(Jfis engine, T. B. Kovs^."- i'AWW 

(iiis generator, acetylene. B. F. Bowling 652.883 

(Jas generator, acetylene. J. E. Landrum et al.. . (;53,0W* 

t; !:* generator, acetylene. J. A. Mosher 652.974 

Gas inamifacturing apparatus, illuminating, E. 

It. Hesemf elder 653.015 

(;:»s motor. C. L. Mayhew 652.909 

Gate. See End gate. Swinging gate. 

Gate, V. A. Knglebright 652. :<» 

Gate, P. Lahr „4,.„ 653.025 

Gate. D. Peters 653,037 

(Generator. See Gas generator. Pressure gene- 
rator. 

Gin saw cleaner. T. H. Nance 65 .112 

Glass molds, lock for sectional, E.S.Hart S53.140 

Glassware and pottery ware, mold for pressed, A. 

R.Grotz (reissue) 11.838 

Glove, dress, M. Anderson 6.53,163 , 

<iold saving apparatus. R. H. Postlethwaite 652.90* 

Golf club, L. D. Holdeii 653,0211 

Governor for electrical controllers, speed, J. H. 

McGurty 652.856 

Grain drier. J. McDaniel 653.i32 

Gramophone sound box, II. S Montgomery.. 652.800 

Graphite lubricator. Ijunken & Ritter 653.027 

Grate. J. P. Weber 652.82i 

Gun carriage, disapnearing. Mansgeld & Mason.. 053.128 
(Juns. apparatus for supplying ammunition to 

turret or barbette. Dawson & Home 653.071 

Guns, device for preventing reports of. M. Bern- 
stein 652,742 

Handle bar and seat post binder. Fahlstrom & 

Lusebrink (152.056 

Harvester and shocker, corn, J. Fedderman 653.081 

Harvester, corn. W. J. Lang 653,101 

Harvester, pea, Wortman & Richmond 652,873 

Harvester platform elevating or lowering device, 

J. D. V. McWilliams 652.804 

Harvesters, grain-erecting attachment for, D. 

Svenson.. fiS2,S18 

Hay carrier. H. L. Ferris 652,8 ;9 

Headlight lamp, electric. H. P. Wellman 653,159 

Heel, boot or shoe, G. F. Butterfield 6.52,887 

Heel scarfing machine, S. J. Brissette 653.016 

Hinge, gate, W R. White 652.86' 

Hinge, spring, G. W. Clum 653,#1S 

Hoist, air, G. F. Steedman 6;">2,9.Ss 

Hollow ware, ornamenting, W. H. King 653,024 

Hoof-cracks, spring clamp for treating. S. W. 

Mackey 652,796 

Hook. See Bridle curb hook. Checkrein hook. 
Snap hook. 

Unrseshoe calk attachment. F. F. Jacobs t;52.7i7 

) 'ise coupling. J- C. Martin 653.U > 

I lose coupling. G. Stroh 652.904 

I lot el room register. W. F. Harte 652.771 

Hiillor. See Peanut huller. 

Indicator. See Automatic indicator. Time indi- 

Ink well, J. y. Mills 652,973 

lonone, making, W. Krauth 652,969 

Jack. See Lifting jack. 

Journal box lubricating device, P. Brown 653,130 

Knitting machine attachment, circular, T. 

Henry, J r 652,847 

Knob attachment, R. P. Daggett &52,9.50 

Ladder. foUiiig, M. Bavth 652,948 

Ijamp burner. J. Jauch fi52,7K0 

Lamp chimney, R. D. Jamison 652,779 

Lamp, incandescent electric, J. Plechati.. 653,038 

Lamp socket, electric. W. A. Church 65:i.06S 

L.-isting machine. Sellers* Bancroft 653,042 

Lathes, detachable taper cutting attachment for, 

T. J.Perrin 652,860 

I^etter box. J. A. Kline... 652,916 

Letter carrWa table. CC. Fields...... 653.004 
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ALitr»mjilic| 
FOR FINE, ACCURATE WORK 

Send forCitalogiie B. 

SENECA FALCS MFG. CO. 

MS Water Street, 
Seneca Falls, N.Y., U.S. A. 

AMERICAN PATENTS.— AN INTER- 

esting and valuable table showing the number of ontpnts 
granted for the various subjects upon which petitions 
have been filed from the ttLuiiiiiirLiL down to December 
.31. 18H4. Contained in SriKV-rikle Amkiiiian ^I'V- 
PIEMK.NT, -No. \iHi->. ynci: 10 frents. To he haul ill 
thi? office and from all newsdealers. 
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MACHINt SHOP OUTFITS, 

TOOLS ^-^ SUPPlltSi'J«.'°' 




@ 11 Pipefitters! 



Your kit is nor complete un- 
less it includes the famous 

STILLSON WRENCH 

which is particularly adapted for turninir out the best 
work without cruiihin9 the pipe in the least. All parts 
are drop-forged. Once tried, it is always used. It has 
many imitations but no equals. See explanatory cuts. 
Price list on application to 

WALWORTH MANUFACTURING CO., 
128 TO 136 FEDERAL ST., BOSTON. MASS. 



WORK SHOPS 

of Wood and Metal Workers, «ll fl- 
out steam power, equipped with ^^=-=- 

BARNES' FOOT POWER ^ 

MACHINERY - 

allow lower bids on jobs, and givC 
greater profit on the work. Machines 
sent on trial if desii-eii. Catmloo Free. 

W. F. & JOHN BARNES CO. 
1999 RuBV St., Rockford III. 




THE OBER LATHES 

For Turning Axe. Adze, Pick 
Sledge, Hatchet. Hammer, Au- 
ger, Kile. Knife and Chisel Han- 
d!os.Whiffletrees,Voke3, Spokes, 
Porch Spindles, Stair Balusters. 
T'lble and Chair Legs and other 
Irregular work. 
Patented. t^ Send for Circular A. 

TheOber Mfg. Co. ,10 Bell St., Chagrin Falls, 0., U.S.A. 




SUB-PRESS PUNCHES AND DIES 

We make to order to drawings or mod- 
els blanking, shaving an* swaging dies, 
either simple or compound, for work 
requiring accuracy and finish. Sub- 
Press Dies for the parts of watches, 
clocks, cyclometers, and other small 
mechanisms a specialty. We carry in 
stock different sizes of Sub-Press Bases 
and Stands. Send f«r 9cscriptive Circ^r. 

THE PRATT & WHITNEY CO. 
Hartford. Conn., U. S. A. 




FIHE DSAWli IHSTKUMEIITS 

For Draughtsmen, Architects, Engineers, 
Colleges, Etc. 

"We carry the most com- 
plete and best assorted 
stock ot Drawing Instru- 
ments in Ameiica. We 
handle only such instru- 
ments, the accuracy and 
durability of which we 
can fully guarantee. 
Write for oitr lavislily 
illustrated catalogue. 

KEUFFELiScasi&tiKCU., 127 Fulton St .NewYork. 

Ill Madison St., Chicago. 708 Locust St., St. Louis. 




ACETYLENE APPARATUS 

Acetylene number of the Scientific America ■■ Slip- 
PLtMb.NT, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The gas as made for and used by the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 

SClJiXTTFlC AmKUICAN SUPPLEMENT. NO. 1037. 

Price II cents prepaid hy mail. For other numerous 
valuable articles on this subject we refer you to page 21 
of our new 1897 Supplement Catalogue, sent free to any 
address. Mu\N&Co.,3fa Broadway NewYork, 



The Perfection of Pipe Threading 

is admitted to be reached when our 
No. 9J^ PIPE THREADING 
MACHINE 

is used. As a hand machine it is the 
only one known that will cut and thread 
an 8 inch pipe with ease and satisfac- 
tion. One valuable feature is. that it 
has no arbitrary lead screw for deter- 
mining style or pitch of thread to be 
Cut. i-F^ Sei}il for ('mtaloqup. 

THE HIEKRELL MFG. CO. 
•101 Ciirtiss !<^t., Toledo, Ohio. 

BABBITT METALS.— SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN Supplement ] l'2'3* 
Price 10 cents. F'or sale by Munn & Co. and all news- 
dealers. Send for 1897 catalogue. 





NICKEL 

AND 

Electro-Plating 

Apoaratus and Material. 

TBE 

Hanson & VanWinkle 

CO., 

Nen-ai'k, N. J. 

13(1 Liberty St., N. Y. 

30 & 32 S. Canal St 

Chicaeo. 



Queen Transits and Levels 

High Grade Instruments with the Latest I 
161 page P^n- ^^^^^^^^^^^^m^i^Him 

fiJ-aroVueof, I THE QUEEN I 

application. I^^^^^^^^h^^^^^^^^J 



High Grade Instruments with the Latest Improvements. 

161 page P:n- ^^^-^^^^^^^v— ^m 240 page Math- 
ematical Cata- 
l og ue on ap- 
pplication. t^^^^^^^^m^^^^^^^^J plication. 

Engineers' AND Draftsmen's Supplies. 
nilCCU J^ on optical aud Scieutiflc 
\jUCCn Gb Ulfi, lustriiment Works, 

59 Fifth Ave., New York. 1010 Chestnut St., Phila. 



RmnnmsnufiiMe 



.PERFORATING CO, 



IPERFDRATED METALS' 
OF EVERY DESCRIPTION 
FOR ALL U5E5, .fl 



^3CREL>J5 or ALL mms: 

1225 NORTH UNION STC Ml CAGO ILL, 




I.ettersheetand envelop, combmed. A.Christey. 653,13i 

l.ifting jack, J. C. Covert 6;)2,836 ' 

Lightning protector, overhead wire, J. A. Poche.. t)52,8t)I 

Line casting macliine. F. IL Pierpont tio.i.lol 

Linotype machine, G. A. Bates tl52.881 

Linotype machine, C. Miiehleisen. ., , t'i52,85.5 

Lock, s^ee Sash lock. 'J'runk lock. 

Lock. J. \V. Critrler 652.749 

LocoHKitivc exliaust, E, N. Slocum tiVi.iXfi 

Jj»comotive exhaust mechanism, H. H. Huff fi52,!)H;i 

Locomotive pil(»t rigging. J. K. Dunn (Ja^.OTo 

(.•comotive seat, A. McLeay (ioii.lOS 

Logging cars, conihined socket and stake for, A. 

C. Hurd 8')2,77(; 

Looking glass frame and holder, portable, G. F. 

Colbert (ivViJ^lS 

Loom, W. t;. Katou il't^iAnn 

Loom, ILL Hjirriman (i5;t,17S 

J>oom brake mechanism. A. K. Stafford ()5;i.l5;i 

Loom shedding mechanism. F. Waddington .... ti,i2,984 
Luhricjitor. See Graphite lubricator. Windmill 
lubricator. 

Magneto-electric motor, E. M. Andrews et al t>;V».n52 

Mail bag throat frame, C. Bateman HiVi.O;*? 

Mattress making mjicliine. 11. P. & N. K. 3>avisa. . ii;"):i. ";')') 

Mattreww, wire. C. C). HasMOlbarth t;;>H.li2-.* 

Measuring tank. P. Mullecker , t»i>3,();t0 

Melting apparatus, portable. N. S. Jenkins f]5i.UIT 

Metallurgical furnace, E. Kerr t>52,H(i8 

Metals from ores or slimes, extracting, Johnson 

& Sulman 652.849 

iMilk cooler, W. V. Dean (Si.on 

Mineral wool, treating, A. I). Elbers tiolJ.OT? 

Mold. See Rotary mold. 

Mooring line attachment, C. S. Hamilton fi,>?.l21 

Murtiping tool. IL Witherwax (j52,ii45 

Motor. Hee (Jiis motor. Magneto-electric mot«r. 
Water motor. 

Mowing machine, W. F. Reed , ,, ,.,, (J5:!,1S5 

Music leaf turner. Cay wood & Gasaway (I5;>.()G7 

Musical nistrument, R. J. Clark t'wH.loo 

Napping machine, N. H. Grosselin f;52.843 

Necktie fastener. A. F. James. ^ ti5;>.(192 

Nut lock. J. P. !^Trand (i5S.(l4.S 

Oils or fats, purifying. H. Schlinck tl5;i()41 

Ozone generating apparatus. VV. Elworthy ftr)3.0T8 

l*ackage or can. shipping. H. K. Buck fiij2.8;U 

l*aint for ships' bottoms, H. Louderbough tl52,!i7I 

Pan. See Evaporating pan. 

Paper box. knockdown. E. M. Scott f>o2.ai2 

Paper tiilie making apparatus. J. H. &■ K. L. 

White r>52,8t;8 

Pasteurizins apparatus, A. 11. Keid. . .„ y5;i,120 

Peanut huller. J. B. Mcllugh.. ...._.,._.,„.... (;52.'.*19 

Pedal action. K. K.TIiumler ., ti5;),121 

Pictiu'cs or advertisements, apparatus f(ir suc- 
cessively represent ing movable or immovable. 

M. Barth 6.-)2.94T 

Pin holder, E. A. Uoeber.. «r)2.901 

Pin package, E, A. Roeber 653.152 

Pipe. See Cigar pipe. 'J'obacco pipe. 

Pipe bending niitchine. J. K. Parker fi52.80S 

Pipe joint, flexible, A.Leitelt.Jr tl5'2,789 

Pipe uTiion. M. Snyder tl52.81i; 

Pipe wrench. S. Kreisher t;5iJ,u9fJ 

I*laTiter and fertilizer distributer, cotton. K. C. 

Davis 652.91 4 

Plaque holder. G. W. Norton... ,., „ 652.9T6 

Plow, A. V. Wilbur , to2.871 

Plow beam, R, IL Purnell.. tii>;>.117 

Plumbing device, J. J. Hill ti:)2,9ti2 

Pneumatic carriers, automatic switch for. K. R. 

Taisey ('.53.044 

Pneumatic dispatch tube carrier, S. N. Pond 6.52.979 

Pocket recorder, K.M.lA>ng. _. „.,,.., 6oS.l()4 

Pool hall. <i. IL Hurt dxi.'.m 

Potato digging aiii g.-ithernij! instrument, A. 

Dambacher (ij:j,i;iih 

Press. See Cotton press. 

Pressure generator. 1. M. Uppercu (.53.126 

Pretzel makinfr machine, C. Betz 6.=):UIHt) 

Prim ma tsisu'^Hiim^ J, L. Kirni 6.^2,765 

Prr^jifJliuL' iiii'Lliami^nusbip. K. P. llangl 652.77(1 

Pulley, expansible. H. B. Farnham ,,,. 652.7i;;^ 

Punch, combination ticket, \V. C. Downing. (^2.954 

Punching bae. J. Gamble ^. tk^Ii.Ho 

Punching machnie. rasp. J. A. McHardy.. t)52.S()^ 

Puzzle. A. C. Booth 653,Cttl 

Puzzle, H. A. Wright ,,.,.. .,..652.946 

Puzzle or trick device. M. A. Butler 652,994 

Railway cattle guard. K. K. Adams., , 65S.12S 

Railway crossing. J. S. Jenckes. Jr 653.0*6 

Railway, elevated pleasure. E. Wishart 652.872 

Railway switch setting mechanism, G. VV. M»cka- 

bee 653.108 

Railway track for public highways, tram, T. IT. 

Gibbon fV)2.767 

Railway vehicle coupling. A. Piskur ^ _, t;.V2,'.t21 

Raisin seeder, K. H. Petermaii ^ , 6a:t.l!W 

Hatchet drill. D. S. Williams ti52.827 

Recorder. See Pocket recorder. Time recorder. 
Refrigerating aTid refrigerant. S. H. Kmmens,.., 652.759 

Refrigeration apparatus, C. J. Coleman 653.173 

Refrigeration system, C. J. Coleman, 6.53.171 

Refrigerator, C. h". Kade ^ 6.V>.78'1 

Refrigerator. R. H. Reeves 6.W.1I9 

Register. See Cash register. Hotel room regis- 
tei'. 

Register. E. Davis 652.754 

Regulator. See Current regulator. 

Riveting machnie attachment. W. li. Kellerman. 652.8;)i 

RolliTig mill appliance, J. M. Murphy. .,..,. . .. 652,80:! 

Roof. G. Bruck .,.. 65:{.C17 

Rotary cutter. C. S. Locke 653.026 

Rotary engine. S. A. S. Porter 6o2,8(!9 

Rotary mold, K. Deming 652.75ii 

Rubber covered article or tubing and making 

same, F, J. Newbury 652.975 

Sash fastener. S. J. Johnston ^.,^ 652.782 

Sash lock. D. Lloyd 652.793 

Saw frame, buck. L. K. Eickelberg 652.^38 

Saw. metal bench. C. L. Shonle. ,. 6.^3.122 

Saw set, H. W, Eicher ,,... 6.=i2.7.^ 

Sawing machine, wood, Hindley & Harding. ..... 652.772 

Scale loop, E. Finn 652,957 

Scraper, VV. H. Onion 65.'1.115 

Seat for shop assistants, etc.. J. R. Bruce , fS2,88t> 

Seeding machine, M. & C. Zollner 653.053 

Sewing machine. H. P. Richards 652. 9:15 

Sewing machine, hemstitch, ('. M. Abercrombie.. 653.192 
Sewing machine stitch separating mechanism, 

F. VV. Merrick 653.145 

Sharpener, disk, G. Meinhardt 652,917 

Sharpener, disk. J.J. Smith 652,815 

Sharpening razors, knives, or cutting instru 



ments. apparatus for. G. F. Barnett. . 

Ships or boats, hull for, C. Andrade. Jr 

Shoe polishing cabinet. A. L. Overcashier 

Shuttle, E. Oldfield 653, 

Shuttle guiding device, P. Schmidt 

Sifter, ash or coal. W. & F. Walter 

Sign, advertising, K. Bannies.. 



. .. fS2,879 

6:->:M7« 

to 2. 807 
653.148 
652.864 
653,C45 

652.878 



Sign, illuminated. S. Evans 653.003 

Skate. H. Taylor 652,936 

SmoKeless luniace, F. M. Reed 652.923 

Smokeless furnace. Reed & Spain 652,924 

Snap hook. G. W. Brown 652.885 

Snap hook. J. S. Cotter. 652.996 

Soap preparation, ozonized, T. Weyl 652,826 

Soda. etc. . electrolytic production of caustic, J. 

B. Entz 652.761 

Sole and heel, boot or shoe. G. F. Butterfield 652,888 

Sound transmit tnig and receiving device. C. Sal- 

mond 652.926 

Sound transmitting apparatus, E. Toxey 653,156 

Sowing machine, seed. J. Green 653.197 

Spark catcher, N. Kershner 652.897 

Spectacle frame. J. Currin 652,750 

Spittoon, centrifugal fountain, P. Fraser 652,958 

Splint. J. G. Hughes 653,179 

Spraying device and torch, combined, R. B. Wil- 
liamson 653,049 

Spring. See Coil spring. 

Square and bevel, combination, M. Selzer 652.814 

Standi ion. cattle. VV. 1). Case 6;>.3.066 

Steam boiler. G. Ebeling 653,076 

Steam, device for drving exhaust, L. K. N. Bald- 
win 652,739 

Steel ingots. a»paratus for treating, J. H. Car- 
penter 653,1;B 

Steel or other material, manufacture of molded 

blocks of. L. Perin 652.980 

Stereotype plate trimming machine, 11. Winter.. 653,050 
Sterilizing nnd filtering apparatus, linuid, W. 

M. Deichler ...,. ,, f«2.007 

Stirrup, elastic. W. A. Neal 6,52,S«5 

Stitch separating macliine. J. B. Iladaway 852,908 

Stopper for atomizers or perfumery bottles. J. 

A Ibiez 653,193 

Stove, vapor, L. Stockstrom, ,,., ^ 65:i.l89 

Strapping tool. VV. Max «53.106 

Street sweeping and cleaning apparatus, J. A. 

Paige 653.U9 

Stud for garment supporters. I-. I). Draper 653.074 

Supply machine, automatic. VV. .laeL'er 653.091 

Surgical or obstetrical pad. T. Campbell ,, . 652.889 

Swinging gate. W. R White 652,870 

Switch. See Telephone switch. 

Syringe, VV. A. Armour 653.013 

Syringe, injector, etc., ,L H. WiUker.. 652,985 

Table. See Letter carrier's table. 

Tag. bicycle. E. J. C»le 652,747 

Tank. See Measuring tank. 

Tapping device, H. Nadorff. . .._ 653.034 

Telephone exchange system. VV. Smith 652,&2b 

(Continued on pa§6 31) 



Williams' 

Shaving Soap 



^r/ie Onty Kitid that/ 
f&n't /^ry oh t/ie^m/j 



■ Sold everywhere, butsent by mail 
if \cur dealer does not supply you, 
>^illia>iis' Shaving Slii-h thv.. 
Ooiiiiliie Yiinket^ Shaving 

Soiiii, 10c. 
LiiMiry Shaving Tiihlct 25c. 
Siviss Viclet i^havlng Ireiim 

60c. 
1Tiiir»ms'ShaTli.ganap 
( BarliiTs') 6 Ituuinl Cake), 1 lb. 
EH^ 



ial c 



: for \ 



THE J. B. WILTJAIlia CO. 

Glastonbury, Conn. 



m 



i&^ 



AW FIBER 

Manufactory Establisbed 1761. 

LHAD PENCILS, COLORKD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLOItS AND ARTISTS' MATERIALS. 

78 Reade Street. - - - New York, N. Y. 

!>Iainifactory Established 1761. 



r- MARI NE a STATrONeSY EMG INES 




, SErtD 5* FOnXftTftLOGUE W 

GRA^D RAPIDS (IMicp» ^ 
^ GAS-ENGINE & - 
^ YACHT 

Co, 



SRANI 
)2E)(CHAH(fPUCF" 



HORSE POWER 
1-2-3-CYLINOEff 



CROOKES TUBES AND ROENTGEN'S 

Photography.— The new photography as performed by 
the use of Crookestubes as a source of excitation. All 
about Craokestube^. Scientific American Supple- 
ment, Nos. IJHI. 18<». ,!3>. IWi, '^44, TWl. ?!»->, 
«MI.1. \n\S. 1(I.>0. Ul.>t. 10.1.>. 1()-><i. 10.37. also 
SciEXTiFic American, Nos. "5.8. 10 and 14. Vol. 74. 
These profusely illustrated Supplements contain a 
most exhaustive series of articles on Crooues tubes and 
the experiments performed with them. Among tneni 
will be found t-'rof. Crookes' early lectures, detailing 
very fully the experiments whicl» so excited the world, 
and which are now asrain exciting attention in connec- 
tion with Roentgen's photngraphy. Price 10 cents each. 
To be had at this office and from all newsdealer.*. 

BUILD YOUR OWN ENGINE. 

1 CASTING 5 

' EASDLINE ENEINES--.LAUNCHES 

G EflE"L°Au KCH-E NG INE 'wk5.l'/:H^'aj. 

Jl new Button 

THE BEST THING YET! 

Is simple and durable, and can 
be put on and taken off at will. 
Nothing like it in the world. 
Try a set and be convinced. If 
your dealer does not keep them 
send 25c. tons for sam pie doz. 
THE L. A II. SVPPLY CO., 
S5 Coniiiicrt-ial Avenue, 

BiiiKlinnitoii, \. Y. 




Magneto for Gas or Gasoline Engine Igniters 

No liatteries useil. Self-liibricatitifr iearincs. Dust 
.imi moisluif jn«ot'. Jirashes self-aiijustiug. Mate- 
ria) aii'l wotkiTiaiiship the best. BSr Guaranteed 
K(ii( oNt; vEAit. Sfnd for lircuJar and price list, 
GIOOINOS A STKVKNS. Kockford. Ill 




NOW READY, 



AN AMERICAN BOOK OM 



Horseless Vehicles^ 



Automobiles and 



Motor Cycles^ 

OPERATED nv 

Steam, Hydro-Carbon, Electric and Pneumatic 

Motors. 

By GARDNER D. HISCOX, M. E. 

Author ol' "(In*, 0»«ioU'iie Hiid Oil Vapor KnKinfH^** 

niid " Mecliftiiical Movement*, l>t'viocs 

Hiid Appiiiint'eM.*' 

Price $3.00 Postpaid. 

This work is written on a bruiid basis, and comprises 
in its scope a full illustrated description with details of 
the progress and manufacturing advance of one of the 
most important innovations of the times, contributing 
to the pleasure and business convenience of mankind. 

The make-upaii*managementof Automobile Vehicles 
of all kinds is liherally treated, and in a way that will be 
appreciated hy those who are reacliing out for a better 
knowledge of the new era in locomotion. 

The book is up to date and very fully illustrated with 
various types of Horseless carriages. Automobiles and 
Motor Cycles, with details of the same. 

Large 8vo. About 400 pages. Very Fully 
Illustrated. 

Dt^" Send /or cireular of contents. 

MUNN & CO., 36 1 Broadway, New York 



ELECTRICAL 
MACHINERY 



BARGAINS 



or D YN AM os,Eng I Nts, MOTOR 5 f re 

CORRESPOND WITH US TO BUV OR SELL 

THOMPSON SON &C9. 105 LIBERTY 5T.N. Y 



July 14, 1900. 



^tmiiiit ^mmtm. 



$1 



tLCU I nlUHL nuii li^'iuma hclT.flr pos(-' 
CUPIMCCDIUC tion» aud snlurle^ atudv- 

CnUinCCninU ut*: at ht^n^ bv om- ciJUE 
TAIIPUT systijm. \\\t [L.Kh ^Utjrrinal l^n 
I HUUn I cfiTKierhii:, MtH-luiincjn Eii^'ine-N'r 
RV MAII in/, MeobiUUCMl Drjiwinfz, Kk'ir- . 
Dl IflHIL ttk' [jkbTtsaiiji^. iHli[>rt l^npului 
Kiectiicjil V (lurse, Kli^menfury SlathemnMr^r 
etc, by mail. Study in spare llra« (jiily. 
Institute endorsed by Thomas A. KiJirftiii 
and others. Catalogue free. 

ELECTRICAL E«GINEER INSTITUTE, 
Dept. A, 240 VV. SM Street. New York. 




Practical ELECTRICAL Engineering 






knipii^li' in *me ytiir, vt^] 






611 IJlli Street. >■. \Y., UasliitiEtou, 1». C 

TAUGHT BY MAIL 



I ^H l^ftff rrofessional. Elective, Comm!;rcia1, 

I ■■ ■■■■ Law Courses. Guarantees best iii- 

I KM H^B struction ever prepared. Indorsed by 

^L ^^B V ■ students and aitorneys everywhere. 

^M ■ ■ W ■ Easy terms. Begin now. 

NATIONAL CORRESPONDENCE SCHOOL OF LAW, 
38 North Pa. St , Indianapolis, Ind. 



OVERHEATED BOILERS 




ill factories, workshops, ami •n steamahips 
are ai>t to suddenly hurst unless carefully 
retiulated and watched. Our 

HOT WATER THERMOMETERS 

are used to indicate danger in time to pre- 
vent it. They are in use in all the new ships 
ot U.S. Navy and also in the Japanese Navy. 

Illustrated Bulletin No. 40 sent free. 
HELIOS-UPTON CO.. PEABODY, MASS. 



IT'5^ 



HAS 
MANY 

SEND FQR 



LiLLieLTH 




^ENS' 



APPEALS TO 

%AHftT[D^ 

AND SSILUP 



GUNDLACH OPTICAL C? ROCHESTER NY 



MERITORIOUS INVENTIONS 

financed or patents sold outright. Capital furnished 
for good enierprises at per cent. Stock companies 
formed and influential directors procured. Stocks and 
bonds sold. We transact all business on commission 
strictly. No advance fees. PETER VVHITNEX, 100 
Broadway, New York. 



ONE AND ONE-QUARTER CENTS PER HOUR 

it tosts to koon C'^ol if vmi liny 




rii>; i-ii[i>isEiiit'Of 1 Brttu^ry Mn(nr 
.N^H. 2, 1 S-lnd' Fans I rmHiimrUn 



^lunutacuani 



rdlii Jliittery* t^'luirt-if lor IJiit 
.t^r\\ .'a ft. T>uiilfkf t ondud'tn ■<>riL 
i ('"rthiiiet IdHxfi^xmi^ Wiil nm 
UNI Itrniry. ^itii jnic {^hiirifi 

CM It !Si'"S*ttO (MTFIT wii 

\i.^■^^!■l) vihij i-LiA\. 

i* JONKy SUN A tll» 
r»4 i'orUuitill St.* Ni-n Vork. 
f h\\ kiuiJ» uf 4^lecLhca1 suppUok- 



fii- HATTAfcl'tS: 



Write for the book 
about the paints that f A^niTTAH'C'' 
protect for 5 years. 7^ FAI IUW3 

-sSunProof 

.PAINTS J 



Mailed free. 

Kxtra induceraectand 
agPDCv to dealers. 

JAS. E. PATTON CO., 
aa? i.ate St., 

Milwi\nkpf, Wl». 




The Standard. 



The only "Dripless" 
Tea and Coffee strain- 
er. No drip to soil lin- 
en. No falling off. 
WantaH Nickel plated. Mailed 
nanieu on receipt of 25 cents. 
Standard Strainer Co. 
Dept. K, 37 Maid en 
Lane, New York. 



N. Y. Camera Exchange. 

50^ Saved on all makes of Cameras 
Hea<iQuarters for Buying, Selling 
and BscnaiiKinK Cameras or Lenses. 
Large assortment always on hand. 




Vevelovino, Pvinting, etc. 
I Photo supplies of every description 

at lowest prices. 

jt^° Seiii 2c. stamp for bargain 
^ list. Address 

N. Y. CAMERA EXCHANGE. 114 Fulton St., NEW YORK 



SUBMARIISrE TELEGRAPH.— A POP- 

ular article upon cable telegraphing, scientific Am- 
KRiCAS SUPPLEMKNT 1 1 '^4. Price 10 cents. For sale 
hy Munn & Co. and all newsdealers. 




SB STYLES 

. - ^RICES5?ToS50*! 

■ &M0 FOR CATiioai:;. TO 




THE whole history of the 
world is written and pic- 
tured week by week in Collier's 
Weekly. So well written and 
so well pictured that it is now 
the leading illustrated record of 
current events and has the larg- 
est circulation of any periodical 
in the world that sells for three 
dollars or more per year. 



On sale at all newsstands. Price 10 cents per 
copy. Sample copy free. Address COLLIER'S 
WgiEKLY, 525 West 13tti Street, New York City, 



Telephone mouthpieces, cieTice for cleaninK^ M. 

N. Clarke 

Telephone repeater. VV. M. Davis (reissue) 

Telephone switch, Pluiiinier & Monroe 

'J'eJephone to.vitchhoard signaling apparatus,.!. J. 
O'Connell 

Thill coupling, A. L. Grant 

Threads, machine for clearing silk or other tex- 
tile, Dicderichs & Marrjuelet 

Tile, S. H. Calkins 

Tile floor construction, C. F. Buente 

Time indicator, workman's, ]j. K. Voorheis 

Time recorder, electrical, K. Davis 

Tire for vehicles, rubber, C. H. Wheeler 

Tire heating device, wheel, H. D. Johnson 

Tire, pneumatic, G. H. Clark 

Tire, pneumatic, J. A. Jones 

Tohiicco pipe, A. Mel n tyre 

Tool b»x, I). A. James 

Tool, macnine, R. K. Le Blond 

Top, O. Benson 

Toy. O. Korn 

Toy, mechanical, G. Wale, .Ir 

Trousers, W. G. Turner 

Truck, barrel, G. \V. Arnold 

Trunk, convertible, A. ]j. Kahn 

Trunk lock, C. G. Johnson 

Trunk, wardrobe, T. J. Hamilton 

Tug, shaft. J. O'Connell.. ■ 

Type distrihutinti niacbine, automatic, K. F. Ny- 
dahl 

Type setting apparatus, Johnson & Low 

Umbrella carrying device. M. H. Cochran 

Umbrella rib and stretcher joint, J. A. Bedel 

Vaccinating instrument, L. A. Denis 

Valve, hydraulic machinery, J. K. Smith 

Valve, inflation. C. K. Bowti 

Valves, etc., iita»hragm device for uperatiiiir. h'. 
S. Newman 

Vehicle, independent motor. J. II. Munson 

Vehicle, motor, C. J. Coleman 653,167 to HoS.lTO, 

Vehicle, motor, C. A. Ijieb. . - 

Vehicle, motor, J. H. Munson 

V^ehicle. inot»r, G. K. Whitney (J32,iH0 to 

Vehicle motor wheel, H. W. Libbey .,.. 

Vehicle wheel, M. J. Donovan 

Velocipede handle, K. W. Prati 

Ventilator. See Chimney ventilator. 

Vessels, apparatus for recovering cargoes from 
sunken, S. Lake 

Voltage from main lines uf hiyher voltai:e, appa- 
ratus for supplying currents of predetei'- 
miiied. VV.W. King 

\'otiin; machine. P'ain & ilerstrorn 

Voting machine, T. W. Graham 

Vulcanized nlaies with metal, coating or cover- 
ing. . I. A. Daly 

Vulcuiii/.ed plates with jueial, lining or coatiii'^'. 
J. A. Daly 

Vulcanizer, multiple press, K. A. Seiberlintr 

Wafion body. C. A. Quigley 

Wapon. in m ping. A. II. h]ge 

Washer. See Can washer. 

Washers, making, H. C. Hart 

Washing machine, clothes, Z. Gaillard 

Water heater controller, M. A. Adam 

Water motor for egg beaters, etc. , J. D. Broiher- 
ston 

Water, purifying. C. H. Koyl 

Water purifying apparatus. C. H. Koyl..tJoo,OOy to 

Water tube boiler, I.. Turgan .»*,,*.*.+*.. 

Water wheel. W. T. Hoffman ^...^y^^^^^. 

Wedge, automatic driving bmx. J. P. Evans 

Weeding io«l. band. W, L. Faxon 

Weighing machine, lii|uid, S. P. Mackey ., 

Wheel. SeeCogwheel. Vehicle wheel. Vehicle 
motor wheel. Water wheel. 

Wheel, H. a. Porter 

Wheel puard, R. F. Preusser 

Wheel rim. wooden. Washburn & Perham 

Wheels, support for rubber tired vehicle, C. 
Wigi: 

Winch head. S. Muttaon 

Wind power utilizing apparatus, ]j. A. Werner... 

Windmill gear, Moore & Cook 

Windmill gearing, C. ^. Beggs 

Windmill lubricator, H. M. Keith 

Window, p. C. Paacale 

Wire sleeve or coiinect«r. C. H. Mclntire 

Wire stretcher, C. K. Baker 

Wood filler composition, A. M. Lennig 

Wrench. See Pipe wrench. 

Yeast extracts, making, J. Peeters 

Y»ke center, neck, W. W. Ijight 



652,745 
11.837 
652,922 

6.^)2.977 

e;5S.iT4 

(152.743 

(i^2..S22 
652,753 
652, 9S9 
«52.781 
t»52.8;i0 

65:i.857 
);52.77H 
(J53,788 
65;i,05t) 
652,-; S« 
653. 1:^7 

ti5;i.i57 

653.121* 
652,784 
653,141 
653.177 
«53,U36 

652,899 
653,142 
652,891 
653,164 
6;j2,H9!J 
(:53il87 
652,830 

(i52.S5rt 
653.2(X) 
6.53,172 
&j3. 102 

653, r.«) 

6.:>2.94 I 

f;52.852 
6;j2.S;57 
(i;')2.H81 



r>;)3.0'.l3 
652,915 

tK^.2,76S 

652,751 

652,752 

652,813 
(153. 1S2 
(«)2.757 






; Millions arc sold each year. The best Cigar for the money, r , f ji ' 

j A luxurious smoke at a consistent price with good quality. Look for JU^ro'W t 

I A fact proved by their enormous sales. nedd on hvery I 



J JACOB STAHL, JR. & CO., Makers, I68tb St. and 3rd Ave., N. Y. City. 



Cigar. 



ME1HUM-SIZEH AUTOMATIC 

or siinilai inacliinery built to orilcr. Our facilifiea and 
experience in thisline are exceptionally advantageous. 
We invite correspondence from inventors of mechani- 
cal devices. OTT. MKKGENTHAI.EK COMPANY, 
Incorporated, Baltimore, Md. 



50 YEARS' 
EXPERIENCE 




FDBAL MK(J. 



IF YOU SHOOT A RIFLE 

Pistol or Shntgiln, you'll make a Bull's 
Eye by sendintr three 2c. stamps for 
the itU'iiJ HtLiid-hdok ''A" 326 paj:es 
FREE. Till! latest Encyclopedia of 
Am\s, Poydets, Shot and liitUfts. Men. 
lion KclKNTlFiC AJIKUICAX. Address 
CO., Nkw Havkx, Co.vn,, U. S. a. 




HI ACHINEfS, Corliss EngiuKs, IJiewcis' 
itiirL Riittlels' ;niicliinery. THE VILTEH 

MHi;. CO., SKI Clinton Street, Milwaukee, Wis. 



ICE 

TTP£ WHEELS. MDtltLa L. EXPERIMENTAL WDRt: . EMAli. NUCHihEFt 
I NOV_U,TUS g. ifC. H^W ^'Offj a STEPItIL WQRH& 100 HUaJAU ET W.TT. 



(I.5:i.l84 

(:.52,Sll 

6,it;,a')i 

(62.884 
tiolKHJ^ i 
(i.o3.(112 
032.8li(i 
K'iJTJ 

li.W.(l«l 
C.ijllBS 



Trboe Marks 
Designs 
Copyrights 4c. 

Anyone sendiiif.' a .'Sketch and description may 
quickly iLicertain our opinion tree wliellieran 
invention is probably patentable. Communica- 
tions strictly contidential. Handbook on Patents 
sent tree. Oldest atzwicy for securin.s^ patents. 

Patents taken tliroup:h Munn & Co. receive 
sf'ecia} notice, without charjie, in the 

Scientific Hmerican. 

A handsomely illustrated weekly. Largest cir- 
ciilatmn at any srientilie journal. TeMiis. S%» a 
year ; four months. $1. Sold by ail ne'-vsilealers. 

MUNN &Co.36'Broadwa,, New York 

Branch Office. li2o F St. Washington, 1). C. 



INVENTIONS PERFECTED. 

Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED. 129-131 West 31st St.. New York. 



S75 



Month and Expenses; no experience 
needed; position permanent; self-seller, 
I'KASK Mfo. C'o.,Stat'n 10,rincinnati, O. 



D*AMOUR & LITTUDALE MACHINE CO. 

I30 \A/ORTH ST.. NEW YORK. 



i^lnlic^ .Hodcirt «f .'. iiv ,Uni'lihi4^ ttk (Inloi*. 



Its- Semi for Circular ">I." 

JAS. LEFFEL & CO. 

Sviinsnelil. Ohio, U. S. A. 



TURBINES 



/Vlagical Apparatus. 

I Crand End of Century Catalogue, just out, 
I over dRj enp:ravings, 2dc, Parlor Tricks Catalogue, free. 
I MARTINKA & CO., Mfrs., 433 Sixth Ave., New York, 



ai2,01l 

tS2,60^ 



DESIGNS. 



Biidi;^}, S. A. Andrrnvs .... 

Bus^iiiet grand, L. Mur<;haiid..lr. 

Btfll \jtitiy. H. .L frAlsniHTl..- -.-.-- 

Kiittle. Ij. S. Ilti^^iEta 

Buckle, liiLidtrHp, A. C. WOdlniall 

Cktilie.^ [Pill. J. B. Walker. 

KjjvijUip iNlAiik, A. IK KhLb#r. .-,, 

Kan. W. VV. llrinlcin 

lliTaKfj metTiber. W. W. HuqlstL^r 

Huok, i^lirb. K. fiwiiles 

Luv^mit^e cjirrii^r. J. H. Kl]l,jlt 

Ore trruAher f riiTiie. lialea & Capen 

Kelii fluida. II. J. M. Barnhart, ..,..,..,... .,-..*.,., 

shirt frijnl, K. H. Whit«buu&e 

Skirt [iruiector. C. ^eidel- ^W^. 

Trlnimlii|2. P. tiumbintier--,. - * 

Urinal, pRdGAtul, 1\ T. Meyer 



-Ma.SKIO, 



S3.8W 
!t2.!KR 
K.SIIII 
»2.iSl"i 

:«.8!17 

;s.s'.i» 
.t!,;w.t 
:«.KM 

sa.wdi 



)re You Going to BuilH a pome? 

Those intending to build will find the very best practical sug- 
trestions and examples of Modern Architecture in the handsomest 
Architectural Magazine ever publit-hLHl, 

"The Scientific American 
Building Edition." 

Each number is illus'trated witli a Cohjred plate and numerous 
handsome engravings niade direci fvmi pliotoiiraplis of buildings, 
together with interior views, liooi' plans, description, cost, location, 
owners' and architects' names and addresses. The illustrations 
include seashore. Southern. Colonial and (Mty residence?, churches, 
schools, public buildings, stables, carriage houses, etc. 

All who contemplate building, or improving homes or struc- 
tures of any kind, have in this liandsome w.>rk an almost endless 
series of the latest and best examples from which to make selections, thus savin.sr time and money. 

Published Monthly. Subscriptions, $2.50 a Yeiar- Single Copie:s, 25 Cents. 

MUNN &, CO., Publishers, 361 Broadway, New York. 




For sale at all news stands, or address 



TRADE MARKS. 

Caviar, Buckeye Fish Company 3-l,8;i9 

Cement. I'ortlanal. Alma Portland Cement Com- 
pany a4.Hu2 

CotL»n piece g««ds not figured or printed, un- 
bleached. Ash ton. Hoare & Company 34,81^.") 

Electric lighting, illuminating articles and parts 
thereof and incandescent threads for. " t)r- 
low " Gesellscliaft fur Elektrische Beleuch- 

tune. mit Beschrankter Haftung S4.8ol 

Flour, wheat. G. C. Christian ;U,8-10 

Food compounds, certain named, C. H. ('ook ;U,843 

Footwear, leather. Preston B. Keiih Slioe Com- 
pany 34,837 

Furniture, certain named, H. Herrmann Lumber 

Company 34.861 

Oleomargarin and butterin, Oakdale Manufactur- 
ing Company H4.841 

Paper. carDon, Mittas & Volger ;u.847 

Pens. C. Howard Hunt Pen Manufacturing Com- 
pany 34.848 

Pharmaceutical preparations for lung tubercnlo- 

ais. G. Kohne 34.84(i 

Ribbons, velvet. A. & M. Levy 34,836 

Saddlery goods, certain named. Faatz Felting 

Company 34.S3S 

Snuff, American Snufl' Company 34,843 

T»nic. . I. C. Wilson..... ....34,844,34,845 

Type fonts of, American Type Founders' Com- 
pany , 34,844 



MfinPIQ ^ EXPERIMENTAL WORK. 

ITIUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD. Fox BIdg., Franklin Square, NewYork. 

JTot^ Make Rubber Stamps ? 

Our " New York" Rubber Stamp Vulcanizers received 
the only medal awarded any Vulcanizei. Worlii's Fair- 
Chicago. Simple process. Large profits. Cir culaia free. 
Barton Mfg. Co., Dept. A, 338 B'way, New York, U.S.A. 



13.L.HOL13EN 

. 1336 Beach SI. Philadelphia Pa. 

REdrALW ICE MACHINES 

SEt FIRST PA6E SCIENTIFIC AMERICAN SEPT. 2. I J99. _. I 



LABELS. 

' Balm-p;-Oil." for medicine, J. C.McFarland Drug 
Company 

' Carmeiiter Bitters." for hitters, Carmeliter 
Stomacli Bitters Company 

' Inadore." for a lotion. T. G. Kent 

' Manila Fruit," for canned fruit. Manila Fruit 
Company 

' Pnvj^ician:*'. Sursreons'. and Dentists' Toilet Dis- 
iiifectine Soap." for soap, Disinfectine Coni- 
Piiny 

' The Pinless," for skirt supporters, Pinless 
Waist, Skirt, and Belt Holder Manufacturing 
Omouny 

' Yale University Special Blend Wbisky," for 
whisky, L. McCormick, .,,,.,, 



7,677 
7,679 



7.676 
7.680 



PRINTS. 

' Round Pointed Pens." for pens, C. Howard Hunt 
Pen Manufacturing Company 241 

' Slack Cooperage Stock," for cooperage stock. Tin- 
die & Jackson.. . ^ 240 



l7o TO 3/o PER MONTH 

Corresponilence solicited from investors looking 
for Urge interest and absolute security of princi- 
pal. Send for our new bookletuuf Dividend Fayei-s. 
DOUGLAS. liACEV A' CO.. 
BROKERS AND FISCAL AGENTS. 
Broadway and 17 New i^trcct, NKW YORK. 

Dividend Paying Mining Stocks a Specialty 



CnO cm C -the A\DEKS«\ PATE^T for 
run OHLC. Al'ioMA'iu; SWITCH koakii. 

I'ateiit demonstrated and two boards constructed. Ex- 
change from your own 'phone. Interruption impossible, 
entire iirivacy in conversation, etc. Especially adapted 
to small towns, etc. 

Address VV,>I. M. BELL, Vice-President. The 
Dayton Automatic Switch Board Co., Dayton, t)hio. 

THE PATENT fo; the *' FROXTIElt " Feed- 
Water Heater and Purifier expired June 18. 1900. We 
have bought the costly metal patterns at "scrap" 
i prices, and offer these most efficient Heaters and Puri- 
fiers to users, with only manufacturers' profit added lo 
cost of making. Lime, and other mineral water success- 
fully treated. Descriptive and Illus. Circular on appli- 
cation Ward Heater Co., .'jntiriswold St., Detroit, Mich. 



, 



A BIC INCOME 

PUltLIC ENTEKTAINMKKTS 

in Churches. Halls. andThe- 
atreswith MOTIOSPItTl'RKS 
I the new (iiT-nti^n'.^iii]iHphoiief 
"rSlf-.^L. hDil Tnlttnv i'unlji- 
n&LJiiii Ltnd l^aetthrjiiiii r Sl>fn'. 
D|»ll4im V]i-M.H» S-lin tn $300 
sPKIt iilKKk. Pleasant em- 
plovment and am maa can 
operate them. COMPLl'^TKOllT- 
FITS, including large illus1rnt«d 
Advertising BiJis (18x21). admission 
tickets, instruction book, busi- 
ness guide, etc.. <3i).50 and up. Most interesting and sen- 
sational subjects, just ont. Will be sent €.0.1). subject 
to examination. Write for catalogue and eniiics mf IcUers 
from exhibitors who are 11.4 KlM;BHiMOSI':Ywi(lionroulfits. 
EMCKTAINIIENT SUPPLY CU. Dept. AA.56'&8 5th Ave. tllK ACO 

^W^ Agents wanted in foreign countries. 




THE ELITE COLLAR BUTTONER. 

'* if'ons anything, fi*om a Collar to a Shoe. 

.Ntfli^j Plated 

^ and eitra 
heavy Sil- 




ver Watcd. 



The Ideal Hunting Shoe 



The concentrated product of llfty 
years of shoemaking skill. Ten inches 
Ijitjii, Bellows tongue, uppers gray 
C()M>r, soft as a glove, tough as strcl, 
cannot harden. The best s((trT]i-]Ji'oof 
shoe ever placed on sale for Klondike, 
miners, surveyors, engineers, and any 
onerei|uiringi>erfect foot pi'Otecti 
Thousand of pairs sold to satisfied 
trons. IIIUK. Catalonw Free. 

HI. A. SillITH &' SON, 
Manufiictiirers. 2!> and 31 N. 
13th !^t., FliiladcU>liia.Pa< 



Brass Band 

InfitruincntH, OruiiiM. L'niforms, 
^.Supp lei*. Write forcatalog, 446 
illustrations. FKKIi; it gives in- 
formation for musicians ^nd new 
bands. lVON&HEALV, 
S8 Adams St., CIIICAGU. 






Ask your dealer, or send to cts. for nickel, 25 cts. for 
silver, to B. r. WILLIAMS & <^0,, raanufactu'r, 
4tJ N. Sixth Street, Philadelphia. Full Directions. 

IN THE LAKE COUNTRY 

of Northern Illinois, Wisconsin, Minnesota 
and Michigan, there are hundreds of the 
most charming Summer Resorts awaitiiig 
the arrival of thousands of tourists from 
the South and East. 

Among' the list of near-by places are Fox 
Lake, I^flavan. l,a\ulerdale, Waukesha. 
Oconomowoc. I'almyra, The Dells at Kil- 
hourn. Klkhart and ^Madison, while a little 
further off are Mirocqvia, Star J,ake, Fron- 
tenac, \Vhite liear. Miiinetonka and Mar- 
quette 011 Lake Superior. 

For pamphlet of '"Svimmer Homes for 
1900," or for copy of our handsomely illus- 
trated Snnnuerbook entitled '"In The Lake 
Country,'' apply to nearest ticket agent or 
address with four cents in postage, Geo. H. 
Heafiord, C.eneral Fassenger Agent, Old 
Colony ISuiUling, Chicago, 111. 



( A printed oopy uf lliesf>fdt!c;it1<in and drawing of 
any iiatent in iiu- fjKrrL'r>iTiij M^r. iip nny patent in print 
issued since l^;i. will \n- fnrnishiMl fnim this fifties f<:^ 

10 cents. In ■>r<l(?r]]]g picvtsi^ stni r^ tht nnme and number 
of the patent desired, and remit to Munn & Co.. ;i»l 
Broadway. New York. >pecial rates will be given where 
a large number of copies are desired at one time. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore 
going li=t. provided tliev are simple, at a cost of S^-ll each. , 
If complicated the erst will be a little njore. For full j 
I instructions address Munn &t;o., 361 Broadway, New i 
I York. Otber forei^'u pateuta may eUao be obtained. 1 




Daus' "Tip Top" Duplicator 

100 SHARP AND DISTINCr COPIES IN BLACK 

FROM PEN AND 50 COPIES FROM TYPEWRITER 

NO WASHING, NO PRINTERS' INK. NO STENCIL. Price, Complete, «5.0u. 

SEA'T' ON TEN DAYS' TRIAL TO RESPONSIBLE PARTIES 



Ink on th 



rep 



■s the 
.pparatus 



handwriti 



ng so 
often taken foi 



nlir 



ics duplicated in Black 
lot duplicates. 



Die Felix F. Daus Duplicator Co.dnc), lto5HanoverSt.,NewYork 



32 



Btmtxiu %mmtm. 



July 14, 1900. 




-MADE AT KEY WEST^ 

These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
' , cigar tax our brands would cost double the 
5 money. Send for booklet and particulars. 

I CORTEI CIOAR CO., KEY WEST. 



ftHOBOUGliKlilSPECTlOHSlI 



i 




AMD 

INSURANCE 
AGAINST- LOSS 

OB. 

DAMAGE 

TO 

PRDPERIY 

AND 

LOSSOP- UPE 

ASiD 

imcRv 

TO-PERSONa 
CA.U;^D-EW 



SmmBOILTJ^-LXPLOSIO^iS 

J- B^IERC £ ■ SECK/.TARy F-fi' ALLEN ■ 2SV]C£ PtS^DOfr; 1 
LRBRAJNEPak TRtAS. l .rMinivi imiM)K. AsSTSCCtj i 



The Coachman^ s 
Wages — 



may be only a com- 
paratively small 
item bat they 
count. So does the 
keep of a horse. 
So does harness 
and stabling. But 
if you own a 

WINTON 
MOTOR 
CARRIAGE 

„ . On i,^«« ikT • * you aToid alltheae 

Price 81.200, No Agents. expenses. You 

can operate it yourself and control the speed at will. It is 
a hixuii us modem mode ot travel that is safe, comfort- 
able, novel and economical. Hydro-Carbon System. 

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 

Eastern Department, 120 Broadway, New York City. 




JIutotnobik Patents 
Exploitation Company, 

UNDERTAKES:-The manufacture of Automobiles 
and Motor-Cycles. The examination of Automo- 
bile patents. To enlitt capital for the development 
ot inventions. ( 

FURNIfeHE^l;— Specialists to make thorough eia i- 
nations of patents. Experts to test motors and 
automobiles. Opportunities to inventors to present 
properly their propositions to concerns willing to 
consider nnd to undertake the same. 

PURCHASKS:— All meritorious patents,licensesand 
inventions relatiUK to motor-cycles, motors, gears, 
automobiles and their parts. 

Automobile Patents Exploitation Company, 

F. B. Hyde, Secretary. 
27 William Street, New York, N. Y. 



THE STANDARD MODELS* 

the very Ln.te^t elfkI El^^it Two and ii'uiur Paj^en^'^i' 

STEftM CARRIAGE 

built. Extra large boiler and 
eu-jine. We do away with 
t.)rch, and liKht witti 
direct burner, furnish 
a supplementary wa- 
ter pump, also coil wa- 
ter heater from qx" 
baust HteiLEU. Twopas- 
senver oaTrias&, *7'X]L 

rla>re. ^I,U(M}. St^atetf ■, 

The Boston AutomohUe Co., Factonr, Bar Harbor, Me 





2 H. F. Hot* Gas or Gasoline T^ji^Lne complete wltli 

ElectHu Igniter, Cylinder 4x5 Inchfefi *H5 

rt.^1 H. P. Hfur. tTa»i>r(iiiii{i]liio i']nniii3 roniplete with 

KUiCtric laniter, Cj^llmier Ui'tj inches , , . » »SOU 
Sn ven other si ?-e8 a r Ti ropo rti i>i ifite jirlceH. A k ^ctad an 

aiiyanii bCtttT thttn roost* We i^uarautee JOu c^u ruts 

them. 

DETROIT MOTOR WORKS, 1387 Jeff. Av.. Detroit. Kich. 



CYCLE I 



=^wiTHTKis BRAKE 

YOU RIDE SCMILES 
BUT PEDAL ONLY 3 5- 



OVER 100,000 IN USE. 



EASILY PUT ON. 
AND RELIABLE. 



HAS PROVED PERFECT 
FULLY GUARANTEED. 



Coasting becomes so safe and easy you do it 
feTery chance you get. Your feet on the pedals 
elves perfect control of the wheel. Ladies' skirts 
keep down when coasting. You can adjust it to 
any make of cycle. 

Our Acetylene Bicycle I^amp is superior in 
construction to any made. 

Illustrated pamphlet giving detailed i/iiyormatkin 

regarding Brake, and Lamp, sent on application. 

ECLIPSE BICYCLE CO. 

Box X, ELHIRA, N. Y. 



Photography at Wide Range> 

You can take in the full length and breadth of Nature's beauty, marine or landscape, city or country, at 
almost any desired elevation, and by the simple tuminjr of a button, if you use the 



a 



A1--VISXW" CAMERA 



LONG AND SHORT 
PICTURES. 

CAMERA HAS UNIVER- 
SAL FOCUS. 

LEVEL ATTACHED. 




DETACHABLE HANDLE. 

FITTED WITH UNIVER- 
SAL TRIPOD SOCKET. 

MOROCCO LEATHER 
COVERED CASE. 



Camera Witfi Fkont Detached. 



A nickeled trimmed &n4 beautifuily finished Camera of great power and scope. A perfect instrument that 
fills a long felt want in the photographer's outfit. For sample prints taken with the " AIj- VISTA " on a fine 
bevel edge card, send 24 cents in stamps to cover postage, to the 

MULTISCOpE and film company, BURLINGTON, WIS.,U. S. A. 



I 
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INVESTIGATE 
THOROUGHLY 

BEFORE YOU PURCHASE A TYPEWRITER. 

The Smith Pi^emier 

W/7J merit your approvdNs it My 

meet3 requirements at every point 

^■Art Catalogue for THEASKma. 

The Smith Premier Ttpewriter Co. 

' >SYRACUSE,N.Y U.S.A. 




Cbe typewriter exchange 

IH Barclay St.. NEW YORK 
124 La Salle St.. CHICAGO 
38 Bromfield St., BOSTON 
817 Wyandotte St.. 

KANSAS CITY, MO. 
209 North 9th St.. 

ST. LOUIS. MO. 
432 Diamond St.. 

PITTSBURGH, PA. 
3 West Baltimore St., 

BALTIMORE, MD. 
536 California St.. 

SAN FRANCISCO. CAL. 
We will save you from 10 
to 50% on Typewriters of ail makes. Send. 1tr Catalogue. 




HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur's Use.— The utilization of llO volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be m;ide by any amateur who is versed in the 
use of tools. This jirticle is contained in Scientific 
American StrppLEHiENT No. 118*2. Price 10 cents. 
For sale by Munn & Co., ^Ri Br«adway, New York City, 
or by any bookseller or newsdealer 




H&RARMSCO'^ 
yajcy^EtRE voLV ER 

^T^^^^^ It doef^n't take much. 
|[ ,■ room, it doesn't cot^t much nJOnffyn 
P' but it may prove invaluable, and worth 
many tiiues its price. Small frame, com- 
pact, effective and reliable. Finely finished. 
A specia! arm/or a special purpose at a special price^ 
0^ ef\ and if your dettler can't supply you, you 
^^»OUf can huv nf us; we will pmy the eoopre&s. 
Try your dealer first, please. Catalogue FREE. 
Harrinftnn, Je Kichardson Arms Co., 
I>r]rt« ^ - AVorce»ter» Mass. 



SAVAGE Hammerless Magazine Rifle 



SMOKELESS 

.303 &. 30-30 CAL 




Point Blank Range for Hunting. 

The Only Hammerless Repeating Rifle. 



The moat reliable and safest rifle ever 
manufactured. Shoots six different cart- 
ridges adapted for large and small game. 

I^" Write jvT Descriptive (Jataloom A. 

SAVAGE ARMS CO. 

UTICA, NEW YORK, U. S. A. 



^RiNPttteSKSii 

Gas Engine 
IGNITER 

Complete with spark coil. $12.00. 

The Best Thins on the market. 

Latest and most im proved model. 

iW Send for Circular. 

The Carlisle & Finch Co.. Sixth Street, Cincinnati, 0. 





''WOLVERINE" 

Gas and Gasoline Engines 

STATIONARY and MARINE. 

'* Wolverine'^ is the only reversible 
MarineGas Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en- 
gineer. Absolutely safe. Mfd. by 

WOLVERINE MOTOR WORKS. 
1£ Jlutcm Strtot, 
Gr&nfl Rapld»T Mich. 



GAS and GASOLINE 
ENGINES. 

ITsln^ Natural Gas. 
' 'oal Gas. Producer 
Gas. and Gasolinedi- 
rect from the tanli. 
Ito 40H. P., actual. 
The Springfield 

Gas Engine Co. 
21 W. Washington St. 
Springfield, O, 




RESTFUL SLEEP 

In Cainp« on the Yacht and at Home* 

"Perfection" Air Mattresses, 

CUSHIONS and PILLOWS. 




Style 61. Camp Mattreps with Pillow attached. Also 
showing Mattress deflated. 

Clean and Odorless, will not absorb moisture. 

Can be packed in small space when not in use. 

It^" Send for Uluatrated Cataloffue. 
MECHANICAL FABRIC CO., PROVIDENCE, R. I. 



HIGHEST EFFICIENCY 

attained in the 

STOVER 
GASOLINE 
ENGINE 

Tlif> best is always cheap- 
est.' Write for prices. 

STOVER ENGINE WORKS, FREEPORT 





^"IM^IIs^s KEROSENE 

and GAS Engine 

bums KEROSENE cheaper 
d safer than easollne. Auto- 
matic, simple, reliable No 
electric battery or flame used 
Perfect regulation. Belted or 
directly coupled to dynamo 
for electric lighting, ctaarg- 
ina storage batteries and 
all pon-er purposes. 

B^" Send for Calalojrue. 
A. MIETZ, 

128-138 MoTT St., Nkw York. 
Markt & Co. ,Lod don, Hamburg, Paris 



SENSITIVE LABORATORY BALANCE. 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur stilled in the use of tools, aiid it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 1J84. Price 10 
cents. For sale by Munn & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 



SENT ON TRIAL. 

Prepaid to any address. 




Coggeshall Patent V Steam Tube Cleaner. 
THE CLEANER THAT CLEANS CLEAN 
un Molfrture, Saves cost quickly. A trial costs 

n U Scale. Cleans from end to end. you notfainff 

The Coggeshall Mfg. Co., 123 Liberty St., New York. 



jri.W,rTW ACME ROAD MACHY 



Rlin niNH MACHINE RY 

JU ILLIIll \J AND SUPPLIES OF EVERY DE5CRIPTI0N 
ACME ROAD MACHY CO.— FRANKFORT N.Y. U.S.A. 













ASBE 
FIRF-FFIT 


5T0S 
COVERINGS 

ABSOLUTUYFIREPRtWr. 

PERFECT rtOH'COHDUCT<Ht& 
BLE. EASILY APPLIED. 




pure: asbestos 

REPtEnt WITH Alft CELLS. 
STROMO. UOHT. FkEXI 




MADE IN SECTIONS 
FIT STANDARD PIPE 

M.W. JOHN 

■ HEW YORK-CHICACkO fH 

ASBESTOS MATER tALS. 
R<>OnNG MATERIALS 


THREE FEET LON©. 
>. INCH TO Hi INCHtS. 

5 MTG GO. 

mApELPHiJL aosTOM ' 
LIQUID ^AirtTS & 5TAIN5 

ELEcrnicAu Materials. 
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CHARTER Gasoline Engine 

ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 

8tationnries< Portables* 
Engines and Pumps. 

^" State your Power Needs. 

CHARTER GAS ENGINE CO., Boi 148, STERLING 




Dainty Watches 

in colored enamels 
to match dress 
effects. 

Send for our **BlueBook'* — free. 

The New England Watch Co. 

37 Maiden Lane 149 State Street 

New York Chicago 




ACETYLENE BURNERS. 

We have the largest and best equipped factory in the 
world for making genuine steatite Acetylene Gas burn- 
ers. Correct scientific principle. Qualityand workman- 
ship vuarantpc*]. 
STA'l'R LINE TALC CO., Chattanooga, Tenn., U. S. A. 



KAL=L1=THEN=0S 

. . OR . . 

FORCE CLUB. 

"THE CLUB WITH LIFE IN IT." 

Gives Tremendous Mupcular 

Forcet Endurance, Ene^rffy 

and Alertness. 

Concealed weights and springs, plung- 
ing and bounding as it is swung, makes 
the exercise " like wrestling with a live 
thing." You CAN'T use it like other 
exercisers, in an indifferent, half- 
hearted way. It brings out all your 
muscle and mind, gives robust health, 
mugnifleent development, grace and 
celerity of movement. The club is "a 
beautiful piece of work"— aluminum, 
nickel and polished steel. 

^" Illustrated Circular JFVee. 
THE KALLITHENOS CO., 71 W. Eagle St.. Buffalo, N.Y. 

A I ] V fi rl ei les ai 1 o west prions., E*est llal Iroad 
Trai:^ uiiil VVi^tin fir St^^eb SfrfLlen niadii, 
Aluvi WW as^txii atimii^, [uuludlnf ^ten^ 
Shewing Machines, Blcyclep»Toul&, etc, Savo 
Money- Llsm ^"rce. Ciiecago ;^(.alk Cu.. ClUcaffO. tt\. 




IFSSOP'S STEEL^^bV/t"^ 

\J*-^ FOR TOOLS. SAWS ETC. 

WK JESSOP& SONS L° 91 JOHN ST NEW YORK 



jMPORTE^ Acetylene Gas Burners. 

Schwarz Perfection Lava Burner. 

^j^fl^ Highest awards in all Acetylene Kipo- 
sitions. Made of one piece of lava. Ato 
faultless and every one tested and fuar- 
anteed. ItF" Send for Price Litt. 

Sole Agents for 
tbe U. S. and 
Canada. 




n U Ca 



Blowing. 

Smoking. 

Carbonization, 
Perfect Alignment. 

m. KIRCHBERGER & CO. 
50 Warren Street, New York, 



$1 YEARLY FOR REPAIRS 

It has been fouDd that it costs a 
trifle lesa than |1 peryearto keeji 
our Hoisting Engines ii) 

repair. That speaks well for 
their superior make and 
Jurrtliil'f.T, doesn't it? 
There Ih bo more prtt 
ncDiical or serviceable 
engine made for mines, 
quarries, docks, etf. 
Much cheaper than 
steam. Both friction and 
geared hoist 6 to] 5* h. p. ^_ 
Weber Gas & Gasoline Krij^i"' 




EfouErv'd, KniihOACHy, 



NOW READY. 



Gas Engine 



Construction 



By HENRY V. A. PARSELL, Jr.. Mem. A. I. Elec. Eng., 

and ARTHUR J. WEED, M. E. 

PROFUSELY ILLUSTRATED. 

Price, $2.50, postpaid. 

This book treats of the subject more from the stand- 
point of practice than that of theory. The principles af 
operation of Gas Engines are clearly and simply de- 
scribed, and then the actual construction of a half-horse 
power engine is taken up. 

First come directions for making the patterns ; this is 
followed by all the details of the mechanical operations 
of finishing uP and fitting the castings. It is i^r^kfuaely 
illustrated with beautiful engravings of tlie atitual work 
in Progress, showing the moies ot fbufikiTi^, turnjng, 
botini,-- and finishing the parts in the lathe, and also 
pi al 111 y"sh owing tbe lining up and erection of the^engine. 

Dimensioned working drawings give clearly 
the sizes and forms of the various details. 

Tbe entire engine, with the exception of the fly-- 
wheels, is designed to be made on a simple eight-inch 
lathe, with slide rests. 

The book closes with a chapter on American pradice 
in Gas Engine design and gives simple rules so that any- 
one can figure out the dimentions of similar engines of 
other powers. 

Every iUnstration in this book is new and 
origiual, navins been made expressly for this 
work. Large 8to. 296 Pages. 

B^" Send for CHrcular of Contents. 

MUNN & GO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, NEW YORK. 



